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ABSTRACT
We present a neutral hydrogen-selected absorption-line survey of gas with H I column densities 15 < logNH I < 19
at z . 1 using the Cosmic Origins Spectrograph on the Hubble Space Telescope. Our main aim is to determine the
metallicity distribution of these absorbers. Our sample consists of 224 absorbers selected on the basis of their H I
absorption strength. Here we discuss the properties of our survey and the immediate empirical results. We find singly
and doubly ionized metal species and H I typically have similar velocity profiles, implying they probe gas in the same
or similar environments. The ionic ratios (e.g., NC II/NC III, NO I/NC II) indicate the gas in these absorbers is largely
ionized, and the ionization conditions are quite comparable across the sampled NH I range. The Doppler parameters of
the H I imply T . 5× 104 K on average, consistent with the gas being photoionized. The Mg II column densities span
> 2 orders of magnitude at any given NH I, indicating a wide range of metallicities (from solar to < 1/100 solar). In the
range 16.2 . logNH I . 17, there is a gap in the NMg II distribution corresponding to gas with ∼ 10% solar metallicity,
consistent with the gap seen in the previously identified bimodal metallicity distribution in this column density regime.
Less than 3% of the absorbers in our sample show no detectable metal absorption, implying truly-pristine gas at z . 1
is uncommon. We find 〈[Fe II/Mg II]〉 = −0.4 ± 0.3, and since α-enhancement can affect this ratio, dust depletion is
extremely mild.
Keywords: quasars: absorption lines — galaxies: halos — abundances
1. INTRODUCTION
Modern theory and cosmological simulations agree
that the star formation of galaxies and the proper-
ties of their circumgalactic medium (CGM) should be
intimately connected (see recent review by Tumlinson
et al. 2017). This is especially true for the flows
through the CGM: feedback from star formation is un-
derstood to drive outflows that carry mass and met-
als away from galaxies, while infall from the intergalac-
tic medium (IGM) is thought to bring in fresh gas to
fuel on-going star formation. Without significant feed-
back, most baryons would cool into the centers of ha-
los to form prodigious quantities of stars (e.g., White
& Rees 1978; Keresˇ et al. 2009), but with feedback,
the baryon content of stars and cold gas in galaxies
can be matched by driving matter into the CGM and
beyond (e.g., Fukugita et al. 1998; Conroy & Wechsler
2009). Similarly, without continued infall of IGM mate-
rial, star-forming galaxies would consume their interstel-
lar gas in ∼1 Gyr (e.g., Rocha-Pinto et al. 2000). Gas
accretion may also control, in part, the evolution of the
elemental abundances in galaxies and could also play a
role in the mass-metallicity relationship (e.g., Kacprzak
et al. 2016). These exchanges of matter through the
CGM thus play critical roles in the evolution of galax-
ies. In our Cosmic Origins Spectrograph (COS) CGM
Compendium (CCC) presented in this paper, we aim to
directly explore how a specific property of the CGM —
the metallicity — is distributed throughout cosmic time
and environments.
Observationally, outflows have been characterized at
various redshifts and appear ubiquitous in the universe
(e.g., Shapley et al. 2003; Steidel et al. 2010; Weiner
et al. 2009; Martin et al. 2013; Rubin et al. 2014). How-
ever, direct observational evidence for cold gas accretion
(colder than the virial temperature, i.e. gas at ∼ 104–
105 K) has been more difficult to discover. There is
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some evidence for gas accretion onto the Milky Way and
other nearby galaxies (e.g., Wakker 2001; Fraternali &
Binney 2008; Fox et al. 2016, 2018). Recent integral-
field spectroscopic observations and studies of redshift-
space distortions also suggest some evidence of inflows
at low and high redshifts (e.g., Fumagalli et al. 2016;
Bielby et al. 2017; Cantalupo 2017; Turner et al. 2017).
The z = 0 observations indicate that gas can be ac-
creted via other means than cold flow accretion, while
the higher redshift results provide some support to cold
flow accretion as observed in simulations, although none
of these observational results show yet conclusively and
unambiguously the existence of IGM gaseous filaments
feeding galaxies. Another indirect way to probe cold
flow accretion (and more generally gas flows in and out
of galaxies) is via QSO absorbers that probe the CGM
of galaxies. According to cosmological simulations (e.g.,
Fumagalli et al. 2011b; van de Voort & Schaye 2012; van
de Voort et al. 2012; Faucher-Gigue`re et al. 2015; Hafen
et al. 2017), the covering fraction of the cold streams in
these simulations appears to peak in a H I column den-
sity (NH I) regime known as the (partial) Lyman Limit
systems (pLLSs and LLSs). Using QSO spectra, we can
search specifically for these absorbers and empirically
characterize their properties.
In this and subsequent papers, we adhere to the fol-
lowing definition for the various absorbers studied in our
survey. The pLLSs and LLSs have H I column densities
16.2 . logNH I < 17.2 and 17.2 ≤ logNH I < 19, respec-
tively. The logNH I = 17.2 cutoff corresponds to an op-
tical depth at the Lyman limit τLL = 1 (τLL ≡ NH I σH I,
where σH I = 6.30 × 10−18 cm2 is the absorption cross
section of a hydrogen atom at the Lyman limit, see
Spitzer 1978). The 16.2 dex lower bound of the pLLSs
is more arbitrary, but corresponds to τLL = 0.1, which
creates a break at the Lyman limit that is still visible in
moderate and high signal-to-noise ratio (SNR) spectra
(see Lehner et al. 2013, hereafter L13). This definition of
LLSs differs from our previous surveys but follows more
closely the generally adopted definition of LLSs and is
motivated by the finding of Wotta et al. (2016) (here-
after W16), which shows a tentative difference in the
metallicity distribution between the pLLSs and LLSs at
z . 1 (see below). We also use the standard defini-
tion for the damped Lyα absorbers (DLAs) that have
logNH I ≥ 20.3 and super-LLSs (SLLSs, a.k.a. sub-
DLAs) with NH I in the range 19.0 ≤ logNH I < 20.3.
The absorbers with 15 . logNH I < 16.2 have no proper
definition and we simply define these absorbers as the
strong Lyα forest systems (SLFSs). We, however, em-
phasize the SLFSs are more related to the diffuse CGM
than the IGM at z < 1. Indeed, several studies of
the galaxy–absorber two-point cross-correlation func-
tion have shown significant clustering between galaxies
and SLFSs while a weak or absent clustering signal for
weaker NH I absorbers (e.g., Lanzetta et al. 1995; Pen-
ton et al. 2002; Bowen et al. 2002; Chen et al. 2005;
Prochaska et al. 2011a,b; Tejos et al. 2014), pointing to
a strong physical connection between SLFSs (and other
stronger H I absorbers) and galaxies.
While the diffuse gas probed by SLFSs, pLLSs, LLSs
cannot be yet directly imaged, the properties of these
absorbers can inform us on their origins and hence help
us characterize the gas in the CGM of galaxies at low
redshift. One of the key properties is the metallicity
since the enrichment levels of the gas help in differenti-
ating between the plausible origins of the gas (Ribaudo
et al. 2011; Fumagalli et al. 2011b; L13). For exam-
ple, we can differentiate accretion from the IGM (that
is metal-poor) from the more metal-rich gas produced
by galaxies (which we emphasize can be outflowing or
inflowing). Determining the metallicity distribution of
the CGM gas also informs us about the fraction that has
remained mostly untouched by the successive episodes
of star formation in galaxies over billions of years.
While metallicity estimates nearly always require large
ionization corrections in the 15 < logNH I < 19 range,
several independent studies have shown that such cor-
rections can be well constrained by the broad range
of ions despite an uncertain EUV ionizing background
(Howk et al. 2009; L13; Crighton et al. 2013; Fuma-
galli et al. 2016; W16). The uncertainty in the ioniz-
ing background can lead to an absolute uncertainty in
the metallicity of a factor 2–3 (Howk et al. 2009; W16;
Fumagalli et al. 2016). Though it is not precision cos-
mology, it is accurate enough to separate low from high
metallicities as well as enable a determination of the
metallicity probability distribution function of these ab-
sorbers. We bear in mind that this error level on the
metallicity of the absorbers is comparable to the magni-
tude of uncertainty on chemical abundances determined
from emission lines in galaxy spectra (e.g., Berg et al.
2016). However, we also note that the uncertainties in
the metallicities for a given ionizing background are also
typically quite small (depending on the exact constraints
provided by the available ions; see L13; Fumagalli et al.
2016).
Over the last few years, our team has led several sur-
veys of the metallicities of the pLLSs and LLSs at z . 1
(Lehner et al. 2009; L13; Ribaudo et al. 2011; Tripp et al.
2011; W16) and z ∼ 2–4 (Lehner et al. 2016, and see
also Fumagalli et al. 2016; Cooper et al. 2015; Glidden
et al. 2016). One of our main findings has been the first
evidence of widespread low metallicity gas in the pLLS
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and LLS regime that is not observed in higher column
density absorbers at similar redshifts. At z . 1 there is
indeed a clear prevalence of very low metallicity pLLSs
with [X/H] ≡ logNX/NH − log X/H . −1.4 (where
X is an α-element such as Mg, O, Si) with 43% ± 8%
of the pLLSs with these low metallicities, while < 10%
of the DLAs and SLLSs have [X/H] < −1.4 (where X
is now a α-element, Zn, or Fe corrected for depletion or
α/Fe enhancement) (W16). The pLLSs and LLSs there-
fore uniquely probe metal-poor gas in relatively dense
(denser than the IGM probed by weak Lyα forest ab-
sorbers) environments in the universe at low and high
redshift (L13; W16; Lehner et al. 2016; Fumagalli et al.
2016; Cooper et al. 2015; Glidden et al. 2016). Another
major finding from these initial surveys was that the
shape of the metallicity distribution of the pLLSs at
z . 1 appears to be bimodal with an equal number of
pLLSs below and above [X/H] = −1, a functional form
only observed at z < 1 (at z > 2, the metallicity dis-
tribution appears to be unimodal for similar absorbers,
see Lehner et al. 2016).
These empirical results provide the first strong ev-
idence of widespread very low metallicity gas around
z . 1 galaxies that may possibly accrete onto galaxies,
although we emphasize that there is not yet any direct
evidence that this gas is actually accreting. Our initial
survey consisted of 28 absorbers (23 pLLSs and 5 LLSs)
(L13). Our second survey doubled the size of our initial
sample (44 pLLSs and 11 LLSs), confirming our initial
results, and tentatively demonstrating a possible change
in the shape of the metallicity distribution between the
pLLSs and LLSs and a lower frequency of metal poor
LLSs compared to pLLSs (W16). Our surveys have in-
creased by an order of magnitude the number of pLLSs
and LLSs where the metallicities have been estimated
at z . 1 compared to the status prior to the installation
of the COS onboard the Hubble Space Telescope (HST)
(see compilation by Lehner et al. 2009 and references
therein). However, the sample of absorbers is still rel-
atively small, especially when we treat the pLLSs and
LLSs separately. Furthermore to effectively probe the
level of the IGM/CGM enrichment requires that we not
only increase the number of strong H I absorbers, but
that we also target lower NH I absorbers.
We were awarded a Hubble Space Telescope (HST)
Legacy program to produce the largest survey to date
of H I-selected absorbers at z . 1 using the spectra
observed with the high-resolution mode (G130M and
G160M gratings) of COS available at the Barbara A.
Mikulski Archive for Space Telescopes (MAST). This
archive is the richest database of UV QSO spectra with
sufficient quality (spectral resolution and SNR) that can
permit accurate estimations of the column densities of
metal and H I transitions. As we detail in this paper,
NH I can be well determined by modeling the entire Ly-
man series (which is accessible for zem & 0.2 QSOs in
the COS bandpass). The restframe UV, FUV, and EUV
wavelengths covered by the COS spectra include a large
number of metal lines with a wide range of strengths and
ionization states, and additional NUV transitions (Mg II
λλ2796, 2803, Fe II λλ2382, 2600) can be observed from
ground-based telescopes for the redshifts probed by our
survey.
At z . 1, we note that any absorbers with NH I &
1015.2 cm−2 are in a relative “sweet spot” for an unbi-
ased metallicity study because both the metal and H I
column densities can be accurately estimated to provide
a reliable census of the metallicity distribution. The
SNRs of the COS spectra are, however, not high enough
to pursue an unbiased survey of the metallicity in the
more diffuse gas probed by Lyα forest absorbers with
logNH I < 15 at z . 1.
Here we present our CCC survey of H I-selected
absorbers with column densities in the range 15 <
logNH I < 19 at z . 1 aimed to determine the metallic-
ities of these absorbers. We used the HST COS G130M
and G160M archive that we supplemented with addi-
tional spectra of Mg II and Fe II obtained from the High
Resolution Echelle Spectrometer (HIRES) on Keck I and
the Ultraviolet and Visual Echelle Spectrograph (UVES)
on the Very Large Telescope (VLT). Our COS G130M
and G160M survey presented here comprises 224 ab-
sorbers, and our total sample for the metallicity study
has 263 absorbers (the additional absorbers that were
primarily observed with other instruments or gratings).
In this paper, we present the design survey, observa-
tions, and data reductions (§2), the search for strong
H I absorption in the COS spectra (§3) and column den-
sity and kinematics measurements of the 224 absorbers
(§4), and the immediate implications from these mea-
surements (§5). We summarize our main results in §6.
In the subsequent papers, we will present the grids of
ionization models combined with a Bayesian formalism
and Markov Chain Monte Carlo (MCMC) techniques to
robustly determine the metallicities (and errors) of the
absorbers (paper II), the metallicity probability distri-
bution of the pLLSs and LLSs (paper II) and SLFSs
(paper III), and the properties of the high ions in these
absorbers (paper IV).
2. SURVEY DESIGN, DATABASE, AND
OBSERVATIONS
2.1. Sample Selection Criteria
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Our main goal for this survey is to estimate the metal-
licities of absorbers in the HST COS G130M and G160M
archive. This requires that we select absorbers for which
it is possible to derive the column densities of H I and at
least some metal ions (preferably α elements like O, Mg,
Si). In order not to bias our survey toward low or high
metallicities, this requires that 1) we identify absorbers
based on their H I content alone, and 2) we must also
be sensitive to metal-line absorption. Since the typical
SNRs of the COS G130M and G160M data are . 30
(and often . 10) per resolution element, we have de-
termined — using guidance from Cloudy simulations —
that this requires logNH I & 15.2 at z . 1 to be sensitive
to metallicities [X/H] . −1 (see also below).1 Therefore
our survey is H I-selected so that logNH I & 15.2. In §3,
we provide more details on the search for the absorbers.
We note that a more subtle bias could, in principle,
be introduced in our survey if a large number of ab-
sorbers were initially targeted because they were known
a priori to be metal rich or poor systems. To the best
of our knowledge and after scanning through the de-
scription of the various HST programs that originally
obtained the data, we feel that our survey is not ad-
versely affected in this way; i.e., most of the absorbers
were serendipitously observed in the spectra that tar-
geted other science goals (e.g., study of the Milky Way
halo, Local group gas, the diffuse IGM). The only ex-
ception that we are aware of is the metal-poor absorber
at z = 0.660356 toward J131956.23+272808.2 (a.k.a,
CSO-0873 or TON153), which was selected based on
its Mg II absorption (Kacprzak et al. 2012; Churchill
et al. 2012), as already noted in L13. Here we provide
a new estimate of its H I column density, but do not in-
clude this absorber in our survey. Several absorbers were
also found in the spectra from the COS-Halos survey
(Werk et al. 2014, 2013; Tumlinson et al. 2013, 2011),
but the vast majority of those are not the absorbers that
were initially targeted to probe the CGM of their galaxy
sample. In fact we have only 9 absorbers in common
with the targeted COS-Halos absorbers. This number
is not larger because 1) several of the COS-Halos ab-
sorbers have either lower or high NH I than probed by
our survey; 2) several of the COS-Halos absorbers have
zabs < 0.2, which is outside our redshift search range
(see §3); 3) we did not use the subsequent COS G140L
spectra obtained by the COS-Halos team to determine
1 As we detail below, we can also use the Mg II λλ2796,
2803 doublet obtained from ground-based telescopes to derive the
metallicity, but for logNH I & 15.2, it becomes prohibitively ex-
pensive since it requires SNR& 100 in the high-resolution mode
of a 8–10 m telescope.
NH I for absorbers that had only a lower limit on NH I
from the G130M and G160M spectra; and 4) for a cou-
ple of absorbers we could not derive a reliable NH I. We
will provide a detailed comparison of our results with
those from COS-Halos in paper III.
We note that our identification and analysis of ab-
sorbers, including estimations of their metallicities, is
somewhat different than that adopted by COS-Halos
and by several other surveys of high column density
absorbers. Where possible, we separate individual ab-
sorbers on the basis of our ability to cleanly resolve them
from one another in the HST/COS spectroscopy. We
do not impose a minimum velocity or redshift window
across which we assume all absorption is associated with
a single system. This is related to the discussion above,
in that we only associate metal line absorption with its
directly associated H I absorption component. We note
that this choice amounts to a different working defini-
tion of what constitutes an absorption system. As we
discuss in §5.5, absorbers closely separated in redshift
space (∆vc ≤ 500 km s−1) consist only of about 13% of
the sample analyzed in this paper.
In our search, we also did not reject a priori proxi-
mate absorbers, i.e., absorbers spatially close in redshift
space to the background QSO (in this work defined as
∆v < 3000 km s−1). The proximate absorbers consti-
tute a small fraction of the sample with only 5% of the
absorbers being proximate (see §5.5). In papers II and
III, we will note the influence of these proximate ab-
sorbers on our results as needed, but they represent a
small portion of the sample and we will demonstrate
they have little impact on the overall properties we de-
rive from our survey.
2.2. COS Data and Database
Our survey makes use of the extended archival UV
spectroscopy of AGN and QSOs taken with the highest-
resolution modes of the COS instrument. General
information on the design and performance of COS
can be found in Green et al. (2012). We used only
data taken with the COS G130M and G160M gratings,
with spectral resolutions R ≈ 17, 000 (or about 15–20
km s−1). All the COS G130M and G160M data were
retrieved from MAST. Our work started prior to the re-
lease of the HST Spectroscopic Legacy Archive (HSLA,
Peeples et al. 2017) reduction of the COS archival data.
Thus we searched the MAST archive for observations of
AGN/QSOs taken with the G130M and/or G160M ob-
servations using a set of “Target Description” keywords
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possibly related to such observations.2 Our first search
of the archive was completed on August 28, 2014 and re-
sulted in a list of 480 candidate objects. We then used
a SIMBAD search on the basis of the target coordinates
to determine the type and redshift of these objects. Our
initial selection of keywords yielded 96% of AGNs/QSOs
at z < 1.5. The remaining objects consisted of higher
redshift QSOs and a handful of stars from the Magel-
lanic Clouds.
We performed a follow-up search on April 20, 2016,
which yielded a database of 527 objects, adding only 47
objects in the nearly 20-month span between the two
searches. Therefore, we do not expect we would find
a much larger sample if we were to search again. Re-
moving stars and high redshift QSOs, our final database
consists of 507 targets at z < 1.5. We cross-correlated
our database with HSLA when it was released and found
the same list of objects. Although we adopted the HSLA
spectra (but see §2.3.2 for some exceptions), we kept our
original database information and structure for our sur-
vey.
2.3. Data reduction and Coaddition
As we were finalizing our search for strong H I-selected
absorbers (§3), the HSLA became available, which pro-
vided coadded spectra across different programs of the
same object. Since the HSLA data are likely to become
the reference spectral database in the UV and since the
data quality are equivalent to our initial database (see
below), we decided to adopt the spectra from the HSLA
for our survey. This is also beneficial for the repro-
ducibility of our results. Furthermore the HSLA han-
dles the errors properly, with a coaddition of the data in
counts rather than flux that allows for a cleaner propaga-
tion of the photometric error (Gehrels 1986). However,
one of the limitations of the HSLA spectra is that they
were obtained with no attempt to shift different expo-
sures relative to one another to correct for any possible
mismatch in the wavelength calibration. This can lead
to blurred absorption line profiles, which could adversely
affect our results. Since we did our own coaddition of the
QSO spectra prior to the availability of the HSLA, we
discuss below the cross-comparison between our original
database and the HSLA after describing our coaddition
procedure.
2.3.1. Original Coaddition
2 This was a somewhat cumbersome process, as the Target De-
scriptions are chosen by the individual PIs and have no checks or
requirements for accuracy.
We used data reduced with the standard calcos
pipeline at MAST. While the calcos pipeline provides
a coaddition of the different exposures for a given pro-
gram (without any cross-correlation of absorption lines),
it does not coadd data across different programs or ob-
served with different grating settings. In order to get the
best SNR spectra, we needed to coadd data and we used
the updated coadd x1d algorithm from the COS GTO
team (see Danforth et al. 2016; Keeney et al. 2017) to
coadd the COS G130M and G160M spectra. We chose
this algorithm because it maintains an appropriate flux
calibration for the resulting spectra (critical for model-
ing the break at the Lyman limit if existent, see §4.3), is
fully automated, and has the possibility to coadd various
settings straightforwardly. In view of the large sample
that we analyzed, it was critical that little human inter-
action was required to produce the final datasets.
This coadding program cross-correlates strong absorp-
tion lines to add the different exposures obtained from
the same or different settings (different central wave-
lengths or gratings). More details can be found in Dan-
forth et al. (2016). The main caveat with this program
is, however, that it does not handle the COS wavelength
stretches that have been described in, e.g., Wakker et al.
(2015), where misalignments of a few tens of km s−1 that
vary as a function of wavelength can occur between dif-
ferent exposures.
We tested the results from this coaddition with other
coadditions that we undertook for our first survey (L13)
and our M31 halo survey (Lehner et al. 2015) where the
individual exposures were coadded by two different al-
gorithms. For the column densities, we systematically
obtain comparable results for both the actual values of
the column densities and the errors. The coadding pro-
gram developed by Wakker et al. (2015) cross-correlates
each line in each exposure over a small wavelength range
to account for the COS wavelength stretches, providing
currently the best wavelength calibration solution; this
program was adopted for the M31 survey because ac-
curate absolute velocities were critical. So, while the
derived column densities agree typically within 1σ er-
ror, there were a few cases where the absolute velocities
between the two reductions could differ by one or two
COS resolution elements (i.e., 15–30 km s−1). As accu-
rate velocities/redshifts are not too critical for the main
aim of our survey (but see §2.4), the fully automated
coadd x1d program provided coadded COS spectra of
adequate quality.
2.3.2. Comparison with HSLA
We first visually compared our own and the HSLA
coadditions, and overall the spectra look equivalent with
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similar SNR, except sometimes in the G130M/G160M
overlap region where the HSLA sometimes fails to cor-
rectly coadd the data. This can lead to an artificial
break in the flux or much lower SNR in that region of the
final spectrum (see in the current HSLA data-release,
e.g., the spectra of PHL2525, 3C263, or MRK421). Gen-
erally, the overlap region between the two gratings was
not critical for our work (i.e., in most cases no key
absorption features or LLS breaks fell in that region).
In cases where several transitions fell in that overlap-
ping region, we adopted our initial coaddition (e.g., the
absorber z = 0.556684 toward J124511.25+335610.1 is
such an example where several critical H I transitions
were present in that overlap region).
Using the coadded spectra from our original database
and the HSLA, we compared the normalized spectra for
several absorbers as well as estimated column densities
and kinematics. We found consistent results within less
than 1σ (and, importantly, comparable errors). In par-
ticular, as detailed below, we re-analyzed several COS
absorbers from the L13 sample and overall we derived
column densities in agreement within about 1σ.
Therefore, despite the inconvenience for a few ab-
sorbers where absorption feature fall in the G130M/G160M
overlap region and because overall the HSLA and our
coadded spectra gave consistent results, we decided to
adopt the HSLA data. For ease of manipulating our
database and plotting figures, we, however, enhanced
the original FITS files provided by the HSLA by adding
several keywords including the redshift of the objects,
the right ascension, declination, Galactic longitude and
latitude, the HST and SIMBAD names, the minimum
and maximum wavelengths, and the conversion needed
to shift velocities to the Local Standard of Rest (useful,
e.g., for aligning Milky Way absorption with H I 21-cm
emission profiles).
2.4. COS Wavelength Calibration
As we already discussed in §2.3.1, there are known
issues in the COS wavelength calibration, both in the
absolute and relative wavelength calibrations. For the
data used in our survey, we find that these effects are
typically less than 20–30 km s−1 as we now demonstrate.
First, for all the 527 objects that were in our initial
database, we visually compared the absorption seen in
the atomic and ionic transitions from the Milky Way and
the Galactic H I 21-cm emission from the LAB survey
(Kalberla et al. 2005) observed in the same direction. As
the H I emission velocity is well calibrated, this compar-
ison helps assessing the overall accuracy of the absolute
wavelength calibration as well as possible relative shifts
between different transitions if those originate from the
same gas. In Fig. 1, we show an example of a figure that
we produced for all the objects in our database where
we display a stack of velocity profiles of several atomic
and ionic COS transitions and the H I emission from
the LAB data. Since H I emission is probing the neutral
gas, the best species to compare with is O I or N I, but
these are often affected by strong airglow emission lines
and strongly saturated. We therefore used singly ionized
species and used also higher ions (Si III, Si IV, C IV,
N V) to assess possible velocity differences between the
ionized and neutral gas. In addition, we consider sev-
eral transitions of each ion where possible because some
Milky Way absorption features can be contaminated by
IGM or CGM absorption at higher redshifts. The veloc-
ity profiles shown in Fig. 1 illustrate some of the issues.
The saturated transitions of singly ionized species ap-
pear somewhat shifted relative to the main H I emission,
but they appear to be aligned with strong lines from
doubly and triply ionized species. This is largely due to
the strong saturation across several of the components
in the low-velocity gas, as the velocity of the absorption
in the weaker transitions of singly ionized species (e.g.,
S II λ1253 and Fe II λ1608) matches well the velocity of
the main H I emission. Hence for this target, we con-
clude that the absolute COS wavelength calibration is
good to within one COS resolution element. We con-
sidered the calibration for our entire database in this
way. We typically found comparable results, with abso-
lute wavelength calibrations good to ∼ 20–30 km s−1. A
notable exception in our survey is J154553.63+093620.5
where the absorption was shifted by −50 km s−1, which
we subsequently corrected.
Second, several targets were observed with ground-
based telescopes to obtain Mg II λλ2796, 2803 (see §2.6).
In that case, we can again test the relative and absolute
wavelength calibration, but this time using the observed
species at the redshift of the absorber. We found again
that the velocity of Mg II (when detected) was typically
aligned with the COS transitions in the redshifted rest-
frame of the absorber. The main exception was again
J154553.63+093620.5 where a similar velocity shift de-
termined with the previous method was derived.
Third, we fitted the H I Lyman series with Voigt pro-
files for a large fraction of our sample. That is the only
part in our survey where an alignment is critical to ob-
tain the best possible fit. As we discuss in more detail in
§4.3, overall we found a good match between the central
velocities of the different H I transitions, suggesting the
relative wavelength calibration was secure (to the lim-
its we need) across at least the wavelengths probed by
the Lyman series absorption. Only in a few rare cases
did we need to shift a specific H I transition to match
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Figure 1. Velocity profiles for key atoms and ions for which
the absorption arises from the Milky Way compared to the
H I emission (top-left panel) of the Milky Way toward the
same direction. The vertical dotted lines just show −100, 0,
and 100 km s−1 for reference. This type of figure was pro-
duced for each object in our database to help determining if
there was any issue with the COS wavelength calibration.
the velocities of the other H I lines in order to have a
better-fitted profile (this was automatically taken care
of in the profile fitting, see §4.3).
2.5. Adopted Database
While our initial database had 527 QSO spectra, the
final sample for our survey was reduced to 335 QSOs
based on quality cuts to those observations and selec-
tion criteria of our targets. Deriving accurate NH I for
absorbers with logNH I & 15.2 requires 1) observability
of several Lyman series transitions beyond Lyα and Lyβ
(i.e., zem & 0.17 to redshift the Lyman series in the COS
wavelength) and 2) SNR& 1 in the COS spectra with
a bin size of ∼6 km s−1 (or SNR& 2 per resolution ele-
ment — hereafter any SNR value is for a COS spectrum
with 6 km s−1 bin size; we searched for absorbers in even
lower SNR spectra, but none were reliably found; see §3
for more details).3
3 Ultimately all the QSO spectra with absorbers included in our
H I-selected survey have SNR & 2.5 (there are 294 QSOs satisfying
this SNR threshold). In the 41 QSO spectra with 1 < SNR < 2.5,
we found only two very strong H I absorbers for which we could
derive only a lower limit on NH I.
In Table 1, we summarize the QSO sample over which
we carried out our search for strong H I absorption,
sorted by increasing right ascension. The first column
gives the J2000 name, constructed using the right ascen-
sion and declination in J2000 sexagesimal format (JHH-
MMSS.ss+DDMMSS.s; note that the output is trun-
cated in precision rather than rounded following the
IAU recommendation and the official SDSS designa-
tion). The second column gives the PI-provided name
from the HST observations, i.e., the name as displayed in
MAST. We provide that information to ease the search
in the MAST archive (many of the “HST names” are not
standard and thus will not be resolvable in SIMBAD).
The third column gives the redshifts that we extracted
from SIMBAD (overall these are equivalent to those
listed in the HSLA that come from NASA/IPAC Extra-
galactic Database — NED). The next three columns give
the wavelength coverage and median SNR of the COS
spectra. Spectra with λmax . 1480 A˚ were obtained
with the COS G130M grating setting only; spectra with
λmin & 1400 A˚ were obtained with the G160M grat-
ing setting only; spectra that cover wavelengths from
∼ 1130 to 1800 A˚ were obtained with both COS G130M
and G160M gratings. The seventh column provides the
HST program identification number of the original pro-
gram(s) used for each target. The eighth column pro-
vides information regarding the number of absorbers
with logNH I > 15.1 found in a given spectrum; a num-
ber between parenthesis means that a strong H I ab-
sorber with logNH I & 17.9 was found but we were not
able to constrain NH I better than a lower limit. Fi-
nally, the last column provides information if supple-
mental ground-based spectra exist with the name of the
instrument used. These ground-based spectra cover, in
particular, the strong Mg II λλ2796, 2803 doublet dis-
cussed below.
2.6. Supporting Ground-Based Observations
Our survey includes new and archival spectroscopy
obtained with ground-based instruments. As demon-
strated in L13 and W16, the Mg II λλ2796, 2803 dou-
blet is an excellent metallicity tracer for pLLSs and
LLSs (and, as we will show in paper III, even for the
weaker absorbers with 15.2 . logNH I . 16.1) because
it is so strong. A large fraction of the ground-based
observations also covers the strong transitions of Fe II
λλ2382, 2600 (depending on the redshift of the absorbers
and wavelength coverage in the blue), providing addi-
tional information on nucleosynthesis and depletion ef-
fects (which are mild; see L13 and §5.4).
The two main ground-based telescopes and instru-
ments used in our survey are the High Resolution Echelle
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Spectrometer (HIRES, Vogt et al. 1994) on Keck I and
the Ultraviolet and Visual Echelle Spectrograph (UVES)
on the Very Large Telescope (VLT) (Dekker et al. 2000).
For one absorbers we also used low resolution spec-
tra from SDSS and for another one the Multi-Object
Double Spectrograph (MODS) on the Large Binocu-
lar Telescope (LBT); we note that the absorption for
these two absorbers is very strong and only lower limits
could be derived on the column densities of Mg II. For
the LBT/MODS data processing, we refer the reader to
W16.
For the UVES data, archival data was used for 4 sight-
lines, retrieved from the ESO archive. Another 12 tar-
gets were observed through our ESO VLT/UVES pro-
gram 0100.A-0483, which was awarded up to 31 hours
of VLT/UVES “filler” time during period 100A (data
were acquired from September 2017 to March 2018).
This program used a 1′′ slit with Dichroic #1 to obtain
R ∼ 40, 000 data target Mg II absorption from CGM
absorbers. For sightlines with systems below z . 0.25,
we used the 346+564 grating setting to provide cov-
erage over the wavelength range 3200 . λ . 3900
and 4700 . λ . 6600 A˚. For all others we used the
390+564 setting, producing usable data over roughly
3300 . λ . 6600 A˚. The nominal exposure times were
designed to achieve SNR& 10 per pixel for Mg II at the
lowest-redshift absorber along a sightline. Our observa-
tions were taken over a wide range of conditions, and not
all observing setups for a given target were necessarily
executed. Thus, the SNR achieved varies between tar-
gets (as well as with wavelength for a given target). To
reduce the UVES spectra (archival and new data), we
use the ESO pipeline data reductions, which is adequate
for the data quality that we obtained.
The bulk of our ground-based observations come from
Keck HIRES observation. In total 53 sightlines in our
sample were observed with Keck HIRES. About 75% of
this sample comes from the KODIAQ database available
at the Keck Observatory archive (KOA) (O’Meara et al.
2017, 2015; Lehner et al. 2014). KODIAQ consists of
a uniformly- and fully-reduced sample of QSOs by our
group at 0.07 < zem < 5.29 observed with Keck HIRES
at high resolution. Most of the spectra for QSOs with
z . 1.3 in the KODIAQ database were initially obtained
to support two Large HST programs, COS-Halos and
the COS Absorption Survey of Baryon Harbors (CAS-
BaH) (Tumlinson et al. 2011; Tripp et al. 2011). The
remaining 25% were obtained through the NASA and
University of Hawai‘i at Hilo Keck allocation time (PIs:
O’Meara and Cooksey, respectively). We applied the
same data reduction to these data that was applied to
the KODIAQ sample (O’Meara et al. 2015), and these
spectra will be included in the next KODIAQ data re-
lease.
In total, there are 64 high-resolution HIRES and
UVES QSO spectra that have coverage of 113 absorbers
(see Table 1 for the listing of sightlines observed from the
ground). The absorbers toward J113327.78+032719.1
and J213135.20-120704.5, observed with HIRES and
UVES, respectively, both had very strong absorbers
with logNH I & 18; as only a lower limit could be de-
rived on the NH I, these two absorbers are not included
in our final sample for studying metallicities. In §5.3,
we provide more information regarding the sensitivity
of the ground-based observations, but our general aim
was to obtain spectra with SNRs that gave Wλ . 25
mA˚ at the 2σ level (over a typical integration range of
±15 km s−1 or a full velocity width of about 30 km s−1).
This sensitivity level is critical to placing robust limits
on low-metallicity gas.
3. SEARCH FOR STRONG H I-SELECTED
ABSORBERS
Our survey is based on a search of the entire database
of COS G130M and/or G160M spectra for absorbers
with logNH I & 15.2. Absorbers with logNH I & 16.5
create a strong-enough break at the Lyman limit in the
continuum of the QSO so that a visual inspection of the
spectra allows one to identify these absorbers readily,
even in low SNR spectra.4 However, for lower NH I ab-
sorbers, the signature of the Lyman break and even the
convergence of the Lyman series near the Lyman limit
are not readily observable or more difficult to discern.
We therefore developed and used an automated search
tool for identifying strong H I absorption. The initial
step in the search was to fit a continuum to the entire
spectrum of a given QSO. While this large-scale con-
tinuum is not adequate for quantitative measurements
of the absorption lines, it is good enough to allow a
search for strong H I Lyman series lines. To enable this
continuum fit, we first masked all the relatively strong
absorption features observed in the QSO spectrum. The
continuum estimate was then a heavily rebinned version
of the input spectrum after masking. We interpolated
across the masked regions assuming little variation in
the continuum level over these masked regions. Since
abrupt changes in the continuum slope can be observed
near the peak of emission lines, we allowed for a refined
binning over such regions. An example of the final con-
tinuum model is shown in Fig. 2, which demonstrates
4 In the higher SNR spectrum (as those analyzed in the L13
sample), a break can be observed down to logNH I & 16.2, which
was the H I column density limit in L13.
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Figure 2. Example of a continuum fit on the entire observed
spectrum (top) and resulting normalized spectrum (bottom)
for the QSO J110539.79+342534.3 at zem = 0.50901. This
continuum was solely used for the automated search of strong
H I absorbers in each QSO spectrum in our database.
that this approach provides a continuum model good
enough to enable a search for specific absorption features
in the spectrum. We emphasize that we did not use this
continuum model to make quantitative measurements of
the absorption lines.
We identified strong H I absorption systems based on
the presence of Lyman series transitions from 1215.7 A˚
(Lyα) down to 937.8 A˚ (Ly). Absorbers with logNH I &
15.2 should produce visible absorption down to at least
Ly, and we used this as a criterion for identification of
such absorbers. At the resolution of COS G130M and
G160M data, H I absorbers in our target range always
show saturated absorption in Lyα and Lyβ. We there-
fore also required that if Lyα and/or Lyβ are covered
for a candidate absorber, at minimum three contigu-
ous pixels in the cores of these lines reach a value at
or below 0.5 times the flux value corresponding to the
1σ error on the flux. These search criteria are insensi-
tive to the broadening of the absorbers as long as the
Doppler parameter b . 80 km s−1. Using our profile
fitting code (see §4.3), we generated absorption profiles
convolved with the COS G130M and G160M line-spread
functions for an absorber with logNH I = 15.3 from Lyα
to Ly where b was allowed to vary from 20 to 80 km s−1
and overplotted these profiles on a COS G130M and
G160M spectrum with SNR' 5, showing that even if
b = 80 km s−1, absorption would still be detected in H I
λλ937.7, 949.7 transitions and the profiles of Lyα and
Lyβ would be strongly saturated.5 We are therefore con-
fident that our search algorithm did not miss broad H I
absorbers with logNH I & 15.2. As we will show in §5.2
there is no evidence of absorbers with b > 50 km s−1 and
logNH I & 15.2 at z . 1, consistent with the smaller but
higher resolution survey by Lehner et al. (2007).
Our program computed the wavelength path to search
based on the combination of the maximum and min-
imum observed wavelengths and redshift of the QSO.
Since we require access to transitions weaker than Lyγ
to derive accurate NH I values, the lowest redshift in our
survey when G130M data are available is zmin ∼ 0.2.
The maximum redshift accessible with the G160M data
is zmax ∼ 0.9. Our search program scanned each QSO
spectrum starting from the highest redshift available (ei-
ther observable or the QSO redshift); checked for the
existence of Lyman series absorption from Lyα to Ly
(if Lyα is outside the wavelength range, it adopted Lyβ,
or Lyγ, etc.); and, if the Lyα or Lyβ transitions are
covered, ensured that several contiguous pixels in the
line centers were saturated (see above), helping to re-
duce the number of false positive candidates. If all
these conditions were satisfied, the program produced a
stack of normalized profiles against the rest-frame veloc-
ity from Lyα to Ly-11 λ918.12 at the identified redshift
of the absorber. The program then iterated to search
for additional potential H I absorber(s) in a given QSO
spectrum. Each stack of velocity profiles was then vi-
sually inspected to eliminate any residual false-positive
absorbers (e.g., absorbers with logNH I . 15). To facili-
tate this examination, 3 H I models (convolved with the
COS LSF) were over-plotted for each transition show-
ing the absorption expected for logNH I = 15, 16, and
17 and b = 30 km s−1.
We also independently performed a visual search for
the signature of a break (or multiple breaks) caused by
Lyman limit absorption in each QSO spectrum and de-
termined the redshift of those using the Lyman series
lines. The two searches led to the same identification of
the strong systems with logNH I & 16.5, with the fol-
lowing exception: where the automatic search program
failed to identify an absorber that was identified visu-
ally, it was because the Lyman series transitions above
937 A˚ were not covered. None of these absorbers ended
up in our sample because we could not reliably deter-
5 We did not consider broader components since Lehner et al.
(2007) show these are quite rare and are only seen for H I absorbers
with logNH I . 13.4. In fact, we note that according to their
high resolution (HST/STIS E140M) survey, the 8 absorbers with
logNH I & 15.1 have all b . 50 km s−1 in their survey (see Fig. 5
in Lehner et al. 2007).
10 Lehner et al.
mine NH I for any of these absorbers (i.e., the Lyman
limit break was saturated with no flux recovery).
Two recent surveys were undertaken with a smaller
sample of COS spectra by Stevans et al. (2014) and Shull
et al. (2017). We emphasize that we did not use their
results for our survey (neither their column densities,
nor their identification of the absorbers), and thus they
serve as a good check on our search methodology. We
compared the results of our survey with the absorbers
reported in Shull et al. (2017), who focus on absorbers
with logNH I & 16. All of the systems found by Shull
et al. were identified in our search. The survey con-
ducted by Stevans et al. (2014) included absorbers with
logNH I & 13.4. We compared the results for a few
sightlines. Our search identified all of their absorbers
meeting our selection criteria (redshift zabs . 0.9 and
logNH I & 15.2), but absorbers for which NH I could not
be accurately estimated (to better than ∼ 0.3 dex in
logNH I) did not make it into our final sample.
The redshift of each absorber was determined from
the peak optical depth of the strongest H I component
in the automatic search process. In a few cases, this
process was affected by contamination from other lines.
In these cases, we adjusted the redshifts if they were
offset by more than ∼1 COS G130M–G160M resolution
element (∼ ±15 km s−1). When they are detected, we
find that low metal ions such as C II, O II, and Mg II
are at the same redshifts as the strongest H I absorp-
tion component for a given absorber (within the COS
velocity error of about 15 km s−1).
4. ESTIMATION OF THE COLUMN DENSITIES
Our automated search provided a sample of 224 ab-
sorbers. For each of the absorbers, we estimated column
densities for all covered (and uncontaminated) transi-
tions given in Table 2, amounting to column density es-
timates for several thousands of absorption lines. We de-
veloped a semi-automated approach to measuring these
column densities in order to expedite and systematize
the process. For each transition, an automated contin-
uum was estimated as described in §4.1. Once the con-
tinuum placement was set, we employed the apparent
optical depth (AOD) method (Savage & Sembach 1991)
as described in §4.2 to estimate the total ionic or atomic
column density. For H I, we used a combination of dif-
ferent methods as described in §4.3 depending in part on
the strength of the absorption. Throughout we assumed
the atomic parameters for the UV and EUV lines listed
in Morton (2003) and Verner et al. (1994), respectively,
including central wavelengths and f -values.
4.1. Continuum Modeling
To determine the line properties (equivalent widths,
column densities, and velocities), we automatically fit
the continuum near the absorption features using Leg-
endre polynomials. A velocity region of about ±2000
km s−1 around the relevant absorption transition was
initially considered for the continuum fit. This veloc-
ity interval could vary as described below, depending
on the complexity of the spectrum (e.g., a region of a
spectrum with a high density of absorption lines or with
QSO emission lines). In all cases the interval for con-
tinuum fitting was never larger than ±2000 km s−1 or
smaller than ±250 km s−1. Within this pre-defined re-
gion, the spectrum was broken into smaller sub-sections
and then rebinned. The continuum was fit to all pixels
that did not deviate by more than 2σ from the median
flux in their local subsection. This removes pixels from
the fitting process that may be associated with small-
scale absorption or emission lines. Legendre polynomials
of orders between 1 and 5 were fit to the remaining (non-
rejected) pixels, with the goodness of the fit determining
the adopted polynomial order. (Typically the adopted
polynomials were of orders between 1 and 5 owing to
the relative simplicity of the QSO continua when exam-
ined over velocity regions as small as 500–4000 km s−1).
After a few tests, we realized that in several cases the
continuum was not quite adequate near some absorption
lines, in particular not rejecting completely the wings of
the absorption lines. A second pass was necessary where
the data were binned again and any binned pixels that
were above or below 1.7σ below the original Legendre
fit were rejected from the continuum placement regions.
After several trials with different clipping values, we de-
termined that the 1.7σ value allowed the algorithm to re-
ject the highest number of non-continuum points, which
includes unrelated absorbers and, most importantly, the
tails of the absorption lines. This last part was crucial to
getting a good fit to the continuum near the primary ab-
sorber itself. Fig. 3 shows an example of the continuum
fit around the H I λ918 line observed at z = 0.347925
toward J000559.23+160948.9.
This procedure was applied to a pre-defined set of
transitions (see Table 2), with the continuum defined
locally for each. Each continuum model was visually
inspected to ensure it was satisfactory. In a few cases,
the automatic continuum fitting failed owing to a com-
plex continuum (e.g., near the peak of an emission line
or where many absorption lines were present within the
pre-defined continuum window). In these cases, we first
tried to adjust the velocity interval of the spectrum to
provide better-constrained fits; if that still failed, we
manually selected the continuum region to be fit.
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Figure 3. Example of a localized automated continuum
fit (top) and apparent column density profile (bottom) of
the H I λ918 transition observed at z = 0.347925 to-
ward J000559.23+160948.9 (note that top and bottom x-axis
scales are not the same). On the top panel, the red crosses
mark points rejected during the continuum fit; the solid yel-
low line shows the Legendre polynomial fit to the continuum
near the line of interest. The vertical dotted lines mark the
integration range, while in the bottom panel, the red area
marked the integrated column density profile. This type of
figure was realized for each transition listed in Table 2 and
was visually inspected to ensure that the continuum model
was satisfactory.
4.2. Absorption Line Properties
The next step of the analysis was to integrate the
absorption lines to determine the kinematic properties
(central average velocities and line-widths), equivalent
widths, and column densities for each absorption fea-
ture. The velocity range over which the line was in-
tegrated was determined from the H I absorption and,
as much as possible, the integration corresponded to a
single absorbing complex (at the COS resolution).
To estimate the column density, we use the appar-
ent optical depth (AOD) method. In this method, the
absorption profiles are converted into apparent opti-
cal depth per unit velocity, τa(v) = ln[Fc(v)/Fobs(v)],
where Fc(v) and Fobs(v) are the modeled continuum
and observed fluxes as a function of velocity. The
AOD, τa(v), is related to the apparent column density
per unit velocity, Na(v), through the relation Na(v) =
3.768× 1014τa(v)/(fλ(A˚)) cm−2 (km s−1)−1, where f is
the oscillator strength of the transition and λ is the
wavelength in A˚. The total column density is obtained
by integrating the profile over the pre-defined velocity
interval, N =
∫ vmax
vmin
Na(v)dv, where [vmin, vmax] are the
boundaries of the absorption. We computed the aver-
age line centroids through the first moment of the AOD
va =
∫
vτa(v)dv/
∫
τa(v)dv km s
−1.
We characterize the total velocity widths of the ab-
sorption profiles by measuring the width ∆v90 contain-
ing the central 90% of the integrated AOD in the line
(i.e., ∆v90 is the difference in velocity between the pix-
els at which 5% and 95% of the total optical depth has
been reached; Prochaska & Wolfe 1997; Fox et al. 2013).
For absorbers with several transitions of a given species
detected at more than 2σ, we took a robust mean of the
measurements, rejecting outliers more than 3σ from the
median value (this is mainly useful for the H I transi-
tions where weak and strong lines were compared).
We integrated the equivalent widths using the same
[vmin, vmax] integration range adopted for the Na(v) pro-
files. The main uses of the equivalent widths in our sur-
vey are twofold: 1) to determine if the absorption was
detected at the ≥ 2σ level, and 2) to construct a curve-
of-growth model for the H I absorption (see below). In
cases where the line was detected at ≥ 2σ significance,
the estimated apparent column density is adopted. Oth-
erwise, we quote a 2σ upper limit on the column density
which is defined as twice the 1σ error derived for the
column density assuming the absorption line lies on the
linear part of the curve of growth.
When an absorption feature is detected at ≥ 2σ sig-
nificance, the AOD measurement may not represent the
best estimate of the true column density, since it does
not yet include an assessment of line contamination or
saturation. We decided early in our survey that to em-
bark into a complete line identification was not feasible
owing to the large size sample and more importantly the
non-complete wavelength coverage for many QSO spec-
tra. Many spectra have gaps in the wavelength coverage
and have only G130M or G160M observations. We as-
sessed both line contamination and saturation using pro-
cedures described in L13 and W16. Below we describe
the key steps and assumptions we made to determine
the possible levels of contamination and saturation of
an absorption feature.6
6 Our goal is to determine the metallicity of the weakly ionized
gas that is observed over the same velocity interval as the strongest
H I components. This requires we model accurately the properties
of at least the singly and doubly ionized species, if not those of
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Our strategy for assessing whether a given transition
is saturated or contaminated by another, unrelated ab-
sorber is based on a combination of visual inspection
and comparison of the relevant quantities (e.g., mean
velocity and apparent column density). Strong contam-
ination can often be diagnosed visually, comparing the
velocity structure of the absorption profiles across tran-
sitions from the same or similar ions (to determine if
the main part of the absorption is at similar veloci-
ties or not). Our measurements of the mean velocities
from the integration of the absorption profiles can of-
ten point to strong contamination (if the mean velocity
from one transition is significantly different than oth-
ers that are aligned). Typically, we allow for 10–15
km s−1 uncertainty in the velocity in that comparison
(owing to stretch in the COS wavelength solution). In
the case of obvious contamination, the absorption fea-
ture is discarded. The only exception is if the contam-
ination is very mild, only occurring in the wing of a
relatively strong absorption; in that case we changed
slightly the velocity integration range to avoid the con-
taminated portion for that absorption feature. Similarly
strong saturation where the apparent absorption reaches
zero flux and the velocity profile can be reliably assessed
visually (we made sure that there was no obvious sign
of contamination in that case).
For less obvious contamination or saturation levels,
the procedure depends on the number of transitions
for a given ion or atom. For H I, both the saturation
and contamination effects can be assessed reliably since
several transitions are always available and several in-
dependent methods are used to determine the column
density (AOD, COG, profile fitting, and/or break at
the Lyman limit, see §4.3). Similarly some metal ions
(e.g., O II, O III, Si II) have several transitions with
large enough λf -values to allow us to directly deter-
mine if there is some evidence for saturation or con-
tamination. For atomic or ionic transitions that have
∆(λf) ' 2 and the difference in apparent column den-
the higher ions (such as, e.g., Si IV), depending on the H I column
density of the absorber. Hence, although we have determined and
report the column densities for higher ions (e.g., O IV, O VI), it
is quite possible that our measurements do not represent an in-
tegration of the entire absorption profiles, since we only consider
the absorption seen in the main H I absorption (i.e., the compo-
nent that gives rise to at least one absorber with logNH I & 15.2).
One can refer to the figures in the Appendix to check the inte-
gration range for each reported ion. We caution the reader not to
use blindly the column densities of the high ions reported in this
work, which were derived for a very specific purpose, for issues
beyond the metallicity of the main absorption complex. We will
revisit the high-ion properties, and in particular O VI, in paper
IV.
sities of the weak and strong transitions is ∆(logNa) ≡
logNweaka − logN stronga ≤ 0.13 dex (see W16), we were
able to correct for the mild saturation using the method
described in Savage & Sembach (1991) and W16. In this
case, we report the apparent column densities for each
transition and then the adopted column density, cor-
rected for saturation. In cases where we were not able
to correct for saturation, we report the column density
as a lower limit determined by the AOD method and in-
creased by 0.15 dex, which corresponds to the maximum
saturation correction we can apply reliably (see W16).
To check for contamination in single transitions (in
particular C III and Si III that are critical for con-
straining the ionization models), we first systematically
checked for strong Milky Way contamination by com-
paring the observed wavelengths of the ions from the ab-
sorbers to the wavelengths of known Milky Way absorp-
tion lines (e.g., C II, Si II, Si III, N I, O I, Fe II). Second,
we used the information provided by atoms and ions
with several transitions and the relative abundances.
For the latter, while ionization obviously plays a role,
one can deduce straightforwardly if absorption features
are contaminated (e.g., if NNI ≥ NCII or NNII ≥ NCIII,
then N I or N II are very likely contaminated, respec-
tively). Using the information from these multiple tran-
sitions, we can also assess for a given absorber at what
peak optical depth there is evidence for saturation; if
there is for an ion or atom with only one available tran-
sition, the column density is reported as lower limit with
the 0.15 dex correction (see above).
The column densities, velocity integration ranges, av-
erages velocities, and redshifts are summarized in Ta-
bles 3 and 4, which correspond to the new sample with
15.1 . logNH I < 19 and the COS G130M and G160M
absorbers from the L13 sample that were re-analyzed
here (including any new ground-based spectra taken for
this work), respectively. We also provide all the results
in a machine readable format (see Appendix).
4.3. H I Column Densities
To estimate the H I column density, we used several
methods, which in part depend on the strength of the
absorbers. For absorbers with logNH I & 16.8 and where
the H I column density is clearly dominated by a single
component or where we cannot reliably estimate the col-
umn densities in the individual components of H I and
metal ions, we used the flux decrement at the Lyman
limit. For this method, we followed the procedure de-
scribed in W16. In short, we estimated its redshift from
the Lyman series lines. We then fitted the continuum on
the red side of the break with a composite QSO spec-
trum (Telfer et al. 2002) and applied an artificial flux
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Figure 4. Examples of high-resolution spectra taken with
COS G130M and G160M from our CCC survey. We show
moderate- (top), high- (middle), and very high-H I column
density (saturated, in this case; bottom) absorption.
decrement at the wavelength of the break. We adjusted
the modeled τLL to match the flux decrement (and re-
covery when possible) on the blue side of the break, pro-
ducing an estimate for NH I. The high-resolution data
have high enough SNRs that we could confidently fit
the break at the Lyman limit with little difficulty (given
coverage of the continuum and recovery). The error on
NH I is typically ∼0.05–0.15 dex using this method for
logNH I & 16.8. In several cases, we also fitted the Ly-
man series lines with Voigt profiles (see below), and sys-
tematically found consistent results. The H I column
densities derived using the break method have a LL line
entry in Tables 3 and 4.
Depending on the complexity of the QSO continua and
interstellar spectra (in particular near the Milky Way
Lyα absorption), the method from the break at the Ly-
man limit can be used to determine NH I for absorbers
with logNH I & 16.3 or τLL & 0.15. However, for the
typical SNR of the COS spectra (which is lower on aver-
age than the L13 sample), the break technique produces
less accurate NH I than the other methods described be-
low that use the Lyman series lines. We therefore only
used this method as a verification step for absorbers with
16.3 . logNH I . 16.9. In Fig. 4, we show examples of
this method for absorbers with different H I column den-
sities. We overplot in red a composite QSO spectrum
from Telfer et al. (2002) to which we have applied an
artificial break at the adopted NH I as described above.
The recovery at the blue end of each spectrum is useful
for constraining the NH I using the break, even when the
continuum absorption and Lyman series lines are satu-
rated near the break. However, at the highest column
densities, the recovery is no longer present (see the bot-
tom panel of Fig. 4) and we could only derive a lower
limit on NH I. Therefore, we estimated the H I column
densities of absorbers using the decrement method only
for absorbers with 16.9 . logNH I . 18 (the exact value
at the high end depends on how much flux recovery is
available).
For absorbers with 15.2 . logNH I . 16.9, we used a
combination of different techniques to estimate NH I, all
using the Lyman series transitions: the AOD method,
profile fitting (PF), and curve-of-growth (COG). For the
AOD method, we used all the available weak Lyman
transitions that are not contaminated and for which the
continuum can be reliably modeled. Typically for the
weak Lyman transitions, the saturation effects are mild
in the 15.2 . logNH I . 16.8 range, but for the stronger
absorbers or in cases where the weakest transitions are
not available (owing to a lack of wavelength coverage
or contamination), the COG and PF methods were fa-
vored to determine NH I. In nearly all cases, we deter-
mined NH I with at least two transitions when we used
the AOD; these transitions are summarized in Tables 3
and 4 (in the rare cases where we did not, the adopted
NH I value is based only on the COG and PF methods).
If there is no evidence of saturation, we averaged the
values and propagated the errors accordingly, which is
given in the H I AOD line entry in Tables 3 and 4. In
the rare cases, where there is evidence for saturation, we
applied the method described in §4.2 to correct for it.
The COG method used a χ2 minimization and χ2 er-
ror derivation approach outlined by Sembach & Savage
(1992). A single component COG is assumed. The pro-
gram solves for logN and b independently in estimating
the errors. We started with all the H I transitions for
which we estimated the equivalent widths and did not
appear a priori to be contaminated based on the AOD
analysis. We checked the results from the COG model
and then removed only the transitions clearly departing
from the model. We ran our COG program again with
the new set of transitions to obtain the final estimate of
NH I with the COG method. Our adopted COG values
are summarized in Table 3 in the COG line entry.
For the PF, we used a modified version of the soft-
ware described in Fitzpatrick & Spitzer (1997), which
14 Lehner et al.
is described in more detail in Lehner & Howk (2011)
and Lehner et al. (2014). The same continua used in
the COG and AOD methods were also used for the PF
(i.e., the continuum placement was not a free param-
eter in the PF). A major difference from the previous
methods is that the model profiles were convolved with
the COS instrumental line-spread function. The three
parameters for each component i (typically i = 1, but in
some cases i = 2 or 3) — column density (Ni), Doppler
parameter (bi), and central velocity (vi) — are input
as initial guesses and were subsequently varied to min-
imize χ2 of the fit to all the fitted H I transitions. In
some rare cases the alignment of one or two transitions
in a given absorber was somewhat off (& 20 km s−1 rela-
tive to other transitions), and in these cases the relative
velocity of the departing transition was also allowed to
vary during the fit. As for the COG, we started with
all the H I transitions that did not appear a priori con-
taminated and iterated, removing any transitions that
a posteriori appear contaminated or where a close ab-
sorption feature lies within the velocity range over which
the χ2 is estimated (we note that we could mask some
of these features, but in all the cases we had enough H I
transitions to model accurately NH I that we did not un-
dertake this extra and more time consuming step). In
Fig. 5, we show an example of profile fitting that shows
no contamination in many H I Lyman series transitions.
Our adopted column densities from the PF are summa-
rized in Table 3 in the FIT line entry.
In general, there was a good agreement between these
different methods and we always use a combination
of at least two of these methods and in many cases
the 3 methods, to estimate NH I for absorbers with
15.2 . logNH I . 16.9. The three methods explore dif-
ferent parameters and different transitions, allowing us
to reliably estimate NH I. We simply averaged the val-
ues and propagated the errors accordingly. Our adopted
NH I results are summarized in Table 3 in the AVG line
entry.
Finally, for absorbers with logNH I & 18, we gen-
erally could derive only a lower limit with the break
method at the Lyman limit. In this case, we had to
use further constraints to accurately determine NH I, as
the higher-order Lyman series lines remain saturated for
many more transitions than the weaker H I absorbers.
Only for absorbers where we have simultaneously Lyα
and/or Lyβ and very low H I transitions could we derive
relatively accurate NH I in that column density range
(typical errors on NH I are of order 0.2–0.3 dex for these
strong H I absorbers). The Lyα absorption profile is
particularly critical because at these amounts of H I
the line profile begins to exhibit damping wings. The
Figure 5. Example of a pLLS observed at z = 0.347925
toward J000559.23+160948.9 where we fitted the individual
transitions of H I (black spectra) with a Voigt profile fit
(red-blue solid lines). Note the large number of fitted H I
transitions and the lack of any evidence for contamination in
these transitions.
weaker transitions were used to make sure that the pro-
file was not over-fit and the absence of some of the weak-
est H I transitions helped also putting a lower limit
on NH I. Only 5 absorbers had the required transi-
tions and signal-to-noise to accurately estimate NH I at
logNH I & 18, and are summarized in Table 3. There
were 11 additional absorbers where we could derive only
a lower limit from the break and one that was originally
Mg II-selected (and hence is not in our final sample)
that we list in Table 5 for completeness.
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As noted in §3, there are two recent surveys that
were undertaken with a smaller sample of COS data
where NH I was estimated (Stevans et al. 2014; Shull
et al. 2017). The updated NH I values in Shull et al.
(2017) are in agreement with our own independent es-
timates within 1–2σ, except for a few cases where the
results from Stevans et al. (2014) are in better agree-
ment (e.g., J124511.26+335610.1 at zabs = 0.556684).
We also note that some differences between these and
our survey result from a different treatment of the veloc-
ity components whereby they sometimes combine more
than 1 component in their estimate of the column den-
sities (when we add the column densities of the various
components in our survey, we would find essentially the
same results).
Although it is always possible to have some errors in
a large survey, we examined and analyzed the absorbers
in a systematic way and we used several methods to
estimate NH I, which explore different parameters and
different transitions, adding confidence to our results.
We also note that for the L13 sample that was revisited
here, we found results that consistent within less than 1–
2σ despite using different sets of data (i.e., different data
reduction and co-addition of the individual exposures)
and an independent analysis.
5. RESULTS
In this paper, we present results stemming directly
from the estimated properties of the absorption for each
absorber. In the subsequent papers, we will use pho-
toionization models to interpret the data and, in partic-
ular, to estimate the metallicities of the absorbers. With
just the column densities of metals and of H I, we show
below that the gas with 15.1 . logNH I < 19 is predom-
inantly ionized; that there is evidence of multiphase gas;
and that this gas has only very mild depletions of the
heavy element Fe, to levels less than is observed in the
Milky Way halo.
5.1. H I Column Density and Redshift Distributions of
the Absorbers
In Fig. 6, we show the distributions of the absorber
redshifts and H I column densities. For the sample
analyzed in this paper (shown in blue in this figure),
the minimum (zmin ∼ 0.2) and maximum (zmax ∼ 0.9)
redshifts are set by the observational constraints (COS
wavelength bandpass and coverage of the H I Lyman
series).7 The redshifts largely overlap between the pre-
7 The only exception is the absorber at zabs = 0.09487 ob-
served toward J130532.99-103319.0 for which the NH I estimate
comes from FUSE observations (see Cooksey et al. 2008), but we
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Figure 6. Scatter plot showing the distribution of the red-
shifts and H I column densities for the absorbers in our sam-
ple (blue data). The gray data show additional data from
the samples analyzed in L13 and W16 that we did not revisit
in this work. The top and right panels show the redshift and
logNH I distributions with the same color-coding definition.
vious sample (i.e., the sample analyzed only in L13 and
W16) and the newly analyzed sample here, except for a
handful of absorbers at 0.9 . zabs . 1.1, which mostly
come from the W16 sample. The mean redshift and
standard deviation of the entire sample (blue and gray
data points in Fig. 6) are 〈zabs〉 = 0.48 ± 0.19 (the me-
dian being zabs = 0.44). Although the redshift distribu-
tion slightly peaks around 0.3 . zabs < 0.4, the overall
redshift distribution is quite uniform in the range 0.2 .
zabs . 0.7. There is also no trend between zabs and
NH I, i.e., a nearly 3 dex dispersion in NH I is observed
at any redshift in the interval 0.2 . zabs . 0.9, although
we note the lack of strong LLSs with logNH I & 18 at
zabs & 0.5 (see below).
For NH I, the entire sample ranges from 10
15.08 to
1018.99 cm−2. Absorbers with logNH I . 16.2 are only
found in the new sample as our previous surveys did not
target these absorbers. To the best of our knowledge,
none of the absorbers with 15.1 . logNH I . 17 were
specifically targeted. These absorbers also do not pro-
duce a major break in the flux of the QSO spectra or
analyzed here the metal transitions that are in the COS bandpass.
16 Lehner et al.
produce major H I absorption features in low-resolution
spectra and hence the background QSOs were potential
targets to be observed with COS G130M and/or G160M.
Therefore, the distribution of these absorbers should fol-
low the overall distribution of the H I absorbers in col-
umn density, which can be described as a power law
fNHI ∝ N−βH I at z < 1 (e.g., Lehner et al. 2007; Danforth
et al. 2016); for a subset of the sample presented here,
Shull et al. (2017) derived β = 1.48± 0.05 for absorbers
with 15 . logNH I . 17. The number of absorbers at
logNH I . 15.3–15.4 drops sharply; this is a pure arti-
fact from our survey design since we are not complete
below this threshold owing to the lack of sensitivity in
the COS data to estimate low metallicities.
For absorbers with 17 . logNH I . 19 and ob-
served with COS G130M/G160M observations, the sit-
uation is more complicated since these absorbers can
absorb part of or the entire UV flux, and many QSOs
with known strong LLSs observed in low-resolution UV
spectra might not have been targeted with the high-
resolution mode of COS. However, our blind search of
these LLSs identified more systems than we initially ex-
pected at least at zabs . 0.5. We attribute this to the
fact that many QSOs with no existing UV spectra prior
to the COS observations were most certainly selected
based on the FUV and NUV magnitudes obtained from
the Galaxy Evolution Explorer (GALEX) mission. Since
the GALEX FUV magnitude peaks around 1525 A˚ (and
is most sensitive around 1420–1650 A˚), a strong LLS
can be present at z . 0.5 without any way to know
prior to the acquisition of a COS spectrum. And, in-
deed, all the absorbers with logNH I ≥ 17.5 (i.e., op-
tically thick at the Lyman limit, τLL ≥ 2) in the new
sample of strong LLSs have zabs < 0.5 (although we
note that 4 strong H I absorbers for which we could de-
rive a lower on NH I were found at z > 0.5, see Table 5;
these may have been selected using a NUV or optical
selection). Shull et al. (2017) found the same effect in
their smaller sample where they did not find any LLSs
with logNH I ≥ 17.2 at zabs > 0.45, attributing also this
bias to the GALEX FUV pre-selection of the targets.
We note, however, that the survey undertaken by W16
originally aimed to study the frequency of the LLSs at
0.4 ≤ zabs ≤ 1 selected the background QSOs based on
their visual magnitude, and hence did not suffer from
selection biases.
Therefore, our survey in the 15.4 . logNH I ≤ 17.2
range should follow the column density distribution of
H I absorbers. In the range 17.2 < logNH I < 19, there
is a bias against these absorbers at 0.5 . zabs . 0.9, but
not at lower redshift. However, in this redshift interval,
we have also several absorbers from our COS G140L
survey (W16) (this survey covers only absorbers in the
0.4 ≤ zabs ≤ 1) where there is no bias against strong
LLSs. Hence, the combined sample of absorbers with
15.4 . logNH I . 18 should also follow closely the col-
umn density distribution at z . 1.
5.2. Velocity Widths and Doppler Parameters
We now consider the velocity widths of H I, low ions
(C II and Mg II), and intermediate ions (C III). The
velocity widths, ∆v90, were estimated using the same
integration ranges that were used to determine the col-
umn densities. Although we provide information about
the O VI (and other high ions), we remind the reader
to treat these results with caution as we only integrated
the profiles over the same velocity range. As shown by
Fox et al. (2013) for the L13 sample of pLLSs and LLSs,
the O VI profiles are typically broader than the low-
ion profiles and their velocity centroids are offset from
H I, indicating that O VI and H I do not necessarily
coexist in the same regions (or have different weight-
ings with velocity). This conclusion appears supported
by the larger sample presented after inspecting the ab-
sorption velocity profiles in the Appendix, but further
quantifying the differences between high and low ions
is beyond the scope of our survey (but will be part of
paper IV).
In the left panel of Fig. 7, we compare the velocity
width (∆v90) of H I with NH I. The velocity width
ranges from 40 to 198 km s−1, with 86% of the absorbers
having 50 ≤ ∆v90 ≤ 120 km s−1 and the mean (and
standard deviation) being 84 ± 27 km s−1. The lower
bound is unlikely to be an artifact since 40–50 km s−1
is 2–3 times the COS G130M and G160M resolution
and since lower ∆v90 are found in metal lines. For ab-
sorbers with logNH I . 17, there does not appear to
be any trend between the velocity width and NH I, and
only 15% of the absorbers have ∆v90 > 100 km s
−1 in
that NH I range. In contrast, 65% of the absorbers with
17 . logNH I . 19 have ∆v90 > 100 km s−1. This re-
flects in part our inability to separate components at
larger NH I. However, there is no absorber in our sam-
ple with ∆v90 & 200 km s−1, implying that these are
extremely rare at z . 1 (but not at higher z, see Lehner
et al. 2014; Lehner 2017 and §5.5).
In the right panel of Fig. 7, we compare the Doppler
parameter, b, and NH I derived from the profile fitting
in the individual components of H I. As for ∆v90, there
is no trend between b and NH I, which differs from the
trend seen at logNH I < 15, where an increase of b with
NH I is observed (although with a larger scatter, see
Lehner et al. 2007). The mean and median values are
28 km s−1 and 27 km s−1, respectively, while the stan-
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Figure 7. it Left: Comparison of the velocity width against the H I column density (∆v90 is obtained from the integration the
velocity profiles). Right: Comparison of the Doppler parameters and NH I for the absorbers that were profile fitted.
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Figure 8. Comparison of the velocity width of Mg II against the Mg II and H I column densities.
dard deviation is 7.8 km s−1. The mean and median val-
ues are smaller than those seen in the Lyα forest (with
13.2 ≤ logNH I ≤ 14) at similar redshifts where about
30% the components consist of broad absorption (b > 40
km s−1) (Lehner et al. 2007). In contrast, in our sample,
91% of the profile-fitted absorbers have b < 40 km s−1
and 16% have even b < 20 km s−1. We, however, note
that the b-values for the 8 absorbers with logNH I & 15
in the Lehner et al. (2007) high-resolution survey ranges
from about 15 to 50 km s−1, fully consistent with our
much larger survey.
The Doppler parameter for H I is related to the gas
temperature via bH I = (2kT/mH + b
2
nt)
0.5, where k is
the Boltzmann constant, T the temperature of the gas,
mH is the mass of hydrogen, and bnt is the (unknown)
non-thermal component to the broadening. Hence for
〈b〉 = 28 km s−1, the temperature of the gas is T <
5 × 104 K and consistent with the gas being primarily
photoionized.
In Fig. 8, we show the velocity width of Mg II against
the column densities of Mg II and H I. Seventy six per
cent of the absorbers have ∆v90 values for Mg II in
the 10–50 km s−1 range, a factor ∼2 smaller than that
of H I, but, as we argue below, this is mostly an in-
strumental resolution effect. Using the Spearman rank-
order, the test confirms the visual impression that there
is a moderate positive monotonic correlation between
∆v90(Mg II) and the column densities of Mg II and H I
(Spearman correlation coefficient rS = 0.43 and 0.36
with a p-value< 0.1% respectively).8 However, there is
not a general increase of ∆v90(Mg II) with NMg II: large
8 We adopt the following guide for the absolute value of rS:
0.00–0.19: very weak, 0.20–0.39: weak, 0.40–0.59: moderate,
0.59–0.79: strong, and 0.80–1.00: very strong monotonic relation-
ship.
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Figure 9. Comparison of the velocity widths of Mg II, C II, and C III against that of H I. The dotted line in each panel is
the 1:1 relationship. Observations of Mg II have a resolution a factor ∼2.2 better than the COS observations (C II, C III, H I),
explaining the observed difference.
velocity profiles (b > 50 km s−1) are only observed when
logNMg II & 12.5, i.e., as NMg II becomes larger, the
number of Mg II components often increases. However,
even as the column density of Mg II increases, a large
fraction of the absorbers has also narrow and simple
absorption profiles. The same trend is observed when
comparing ∆v90(Mg II) and NH I.
Finally in Fig. 9, we compare the velocity widths of
Mg II, C II, and C III with H I. There is a strong corre-
lation between ∆v90 of Mg II, C II, and C III with H I
(Spearman correlation test rS ' 0.65 with p  0.1%).
For C II and C III with H I, the data are scattered
around the 1:1 relationship. For Mg II, the data are
scattered below the 1:1 relationship. In Table 6, we give
the mean, standard deviation, and median of ∆v90 for
all these species and Si III. On average, ∆v90 for Mg II
is a factor ∼2.2 smaller than that of C II, C III, or H I
(∆v90 means, medians, and scatter are effectively the
same for H I, C II, and C III), which is essentially the
difference between the COS and high-resolution ground-
based observations. Hence the difference observed be-
tween Mg II and UV metal-line UV transition is an in-
strumental artifact, but it also implies that the typical
values of ∆v90 for the metal lines in the absorbers with
15 < logNH I < 19 is close to 36± 22 km s−1.9
Although we do not show the comparison between the
velocity centroids of H I and of C II, C III, and Mg II
(and other low and intermediate ions), the dispersion in
the centroid offsets between H I and low/intermediate
ions is scattered around 0 km s−1 (see also Fox et al.
9 We also note that ∆v90 for H I, Si III, C II, and C III are
essentially the same on average, implying that the atomic mass of
species does not play a significant role in the broadening.
11
12
13
14
lo
g
N
M
g
II
 [c
m
2 ]
[Mg
/H] =
0
[Mg/H] = -1
[Mg/H] = -2
[Mg/H] = -3
15 16 17 18
logNHI [cm 2]
0
1
2
3
lo
g
W
M
g
II
27
96
 [m
Å]
Figure 10. Column density of Mg II (top) and equivalent
width of Mg II λ2796 (bottom) against the column density of
H I. Down triangles are 2σupper limits, while triangles are
lower limits. In the top panel, the dashed lines represent the
behavior of NMg II with NH I in a photoionized gas with a
solar (top) to 10−3 (bottom) solar metallicity.
2013). All these arguments confirm the visual inspec-
tion of the absorption profiles that the H I and the
low/intermediate trace the same gas and that the gas
temperature is cool with T . 5× 104 K.
5.3. Column densities
With our results in hand, one of the most straightfor-
ward things to ask is how the metal ion column densi-
ties relate to those of H I. In Fig. 10, we compare the
column densities and equivalent widths of Mg II with
the column densities of H I. The ranges of NMg II and
WMg II are between <11 and >14 dex and <3–1100 mA˚,
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respectively. There is a visual strong correlation for
both NMg II and WMg II with NH I, which is confirmed
by the Spearman correlation test rS ' 0.71 and 0.57,
respectively, (p  0.1%; samples without upper lim-
its — if the entire sample is considered instead, then
rS ' 0.61). The values at logNMg II . 12 (WMg II . 40
mA˚) are nearing our detection limit. For logNMg II & 12
(WMg II & 40 mA˚), there is a strong positive correlation
between NMg II and WMg II with NH I. There is a large
range of NMg II at all H I column densities. For example,
over the range 16.0 . logNH I . 16.5 there is a >2 dex
spread in the observed values of NMg II.
In Fig. 10, we also show as dashed lines in the top
panel the general trends of metallicities from solar to
−3 dex solar, which are adopted from the photoioniza-
tion models shown in Fig. 5 of W16. We have not up-
dated these models and only use them here as guides
to better understand the origin of the observed trends
between Mg II and H I. As discussed in L13 and W16,
the strength of Mg II depends strongly on NH I and the
metallicity, but only weakly on the strength of the ion-
izing background. This is because the ionization cor-
rection for Mg II does not vary strongly over the range
of ionization parameters probed by these absorbers ow-
ing to the similarity of the ionization potentials of H I
and Mg II and a lack of strong spectral features in the
UV radiation fields (W16; L13). As such, Mg II is a
particularly good indicator of metallicity in the studied
NH I range. The overall increase of NMg II with increas-
ing NH I is seen for absorbers with −1 . [X/H] . 0,
i.e., metal enriched systems. When logNH I & 17, the
Mg II λλ2796, 2803 doublet becomes more easily sat-
urated, and the data cluster around the [X/H] ' −1
line (as we will see in paper II, with the addition of
other ions we can more accurately and robustly esti-
mate the metallicities for these absorbers). The scatter
observed at logNMg II . 12 is in part due to a sen-
sitivity limit to low metallicity absorbers with Mg II,
as there is a much larger fraction of upper limits when
15.2 . logNH I . 15.7; in that range we can still de-
tect metal-poor absorbers with [X/H] . −1, but not
much below that (again this applies to Mg II alone;
as we show in paper III, we can push below this limit
using other metal ions). The lack of data around the
[X/H] ' −1 line for absorbers with 16 . logNH I . 17
is particularly interesting as it is around this value that
the dip in the bimodal metallicity distribution of the
pLLSs is observed (L13; W16; paper II). Interestingly,
this feature is also observed clearly for the equivalent
widths of Mg II where a hole in the scatter is seen
for absorbers with 16 . logNH I . 17. This demon-
strates that the bimodal metallicity distribution in the
16 . logNH I . 17 range is not artifact of the ioniza-
tion modeling. For logNH I < 15.9, we would need much
better SNR ground-based spectra to improve the current
limits on Mg II.
In Fig. 11, we compare the column densities of C II,
Si II, C III, and Si III with NH I. Without the upper
limits, the Spearman correlation test gives rS ' 0.83
and 0.75 (p  0.1%) for C II and Si II, respectively,
implying a very strong correlation between the column
densities of the singly ionized species with NH I (these
ranking numbers drop to 0.64 and 0.54, respectively,
if upper limits are included). The sample with detec-
tions of C II is much smaller than that of Mg II and
the upper limits are not as stringent, but there is also
some evidence for a gap in the NC II distribution in the
16 . logNH I . 16.9 range. For C III and Si III, the
correlation is not as strong, but still significant with
rS ' 0.5 (p  0.1%). While there is a correlation be-
tween all these ions and H I, at any given NH I in the
range 15 . logNH I . 17, there is a factor 10–30 (1–1.5
dex or more since some column densities are lower lim-
its) scatter in the column densities of the metal ions.
At higher NH I (logNH I & 17.5), except for one ab-
sorber, high metal column densities are observed. Both
ionization and metallicity affect these column densities
(and in particular C III and Si III are more depen-
dent on the ionization parameter than the singly ion-
ized species); however, as shown by L13 and W16 (and
see papers II and III), the ionization parameter U does
not change drastically in the H I column density range
15 . logNH I . 19. As implied by the analysis of W16
and confirmed with a larger sample in paper II, very
low metallicity absorbers ([X/H] . −1.4) are rarer at
logNH I & 17.5, while common at lower NH I, which ex-
plains in part the low and high scatter in the metal lines
above and below logNH I ' 17.5, respectively.
Figs. 10 and 11 also give a measure of the sensitivity
of our survey for various key ions. For the singly ionized
species, Mg II (with many upper limits at the level or
lower than the detections) fairs typically better than C II
and Si II (where many upper limits are quite high and
overlap with relatively high columns of C II or Si II). The
major difference is that the ground-based observations
have a more uniform SNR than the COS observations.
For C III, its λ977 transition is so strong that the upper
limits are scattered among the lowest column densities
where C III absorption is detected. C III is also the ion
with the lowest fraction of non-detections (11% of the
sample) compared to 73%, 82%, 50%, and 30% for C II,
Si II, Mg II, and Si III, respectively.
Typically, when C III is not detected, no other met-
als are detected. The exception is the absorber to-
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Figure 11. Column densities of selected key metal ions against the column density of H I. Down triangles are 2σ upper limits,
while triangles are lower limits.
ward J135726.26+043541.3 at z = 0.328637 (logNH I =
17.55 ± 0.05), for which there are weak detections of
the strong NUV transitions of Fe II and Mg II. As we
will see in papers II and III, absorbers with no C III
are among the lowest metallicity absorbers. Looking at
Fig. 11, there are only 2 absorbers with no C III (and
no other metal ion detections) where the upper limits
are well below the lowest detections. This implies that
truly pristine gas at z . 1 is extremely rare with <3%
(90% confidence level) of the absorbers with no metal
detection. We will show in papers II and III that there
is in fact no evidence for gas with <1/1000 solar metal-
licity at z . 1. At z ∼ 2–3.5, pristine gas is rare too but
not inexistent with 3–18% of the pLLSs/LLSs having no
metals detected at levels < 1/10, 000 (Lehner et al. 2016;
Fumagalli et al. 2011a). As shown in L13 and W16 and
see also Fig. 10, there is, however, a significant fraction
of the absorbers that have metallicities <1/100 solar at
z . 1, implying little enrichment for these absorbers
over several billion years when comparing to the metal-
licities of the same absorbers at z ∼ 2–3.5 (see, Lehner
et al. 2016).
5.4. Column density ratios
In Fig. 12, we plot several ionic/atomic ratios as a
function of NH I. Depending on the species compared,
these ratios inform us about the ionization or depletion
levels of the gas. As we discuss below, some of these
elements may also be affected by the nucleosynthetic
history of the gas. We use the usual squared-bracket
notation, [X+i/Y+j ] ≡ log(NX+i/NY+j )− [X/Y]. Here
X+i and Y+j represent elements X and Y in independent
ionization stages i and j, while [X/Y] represents the
relative solar abundances of these elements (we use for
the solar abundances from Asplund et al. 2009). No ion-
ization corrections are applied in making these plots, so
these values are sensitive both to relative ionization and
abundance variations. Plotting these ratios as a func-
tion of NH I allows us to determine if there is any trend
with NH I that could affect the metallicity comparison
from low to high NH I values.
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Figure 12. Ratios of various ions and atoms against the column density of H I (error bars are not plotted but are, on average,
about 0.10–0.15 dex on the y-scale). Down triangles are 2σ upper limits, while triangles are lower limits. The dotted line
indicates the solar relative abundance in each panel. This set of panels implies that the gas is predominantly ionized and dust
depletion is negligible for the absorbers in our sample.
For the H I column densities probed in our sample,
[C II/Mg II] is unlikely to be affected by dust deple-
tion. In the Milky Way halo or the diffuse environment
of the Magellanic Bridge, neither C nor Mg is strongly
depleted and their relative ratio should be roughly solar
(e.g., Welty et al. 1999a; Lehner et al. 2001b; Lehner
2002; Lehner et al. 2008; Jenkins 2009). As discussed
in L13 (and see also Lehner et al. 2016 for a similar
behavior at high redshift), the [C/α] ratio is sensitive
to nucleosynthesis effects with a time lag between the
production of α elements (e.g., O, Si, Mg) and car-
bon. However, as shown in L13 and further demon-
strated with a larger sample in papers II and III, [C/α]
is on average around the solar value with some scatter
(about 0.35 dex). On average, results from Fig. 12 show
that [C II/Mg II] = +0.37. The super-solar value for
[C II/Mg II] is consistent with the gas being largely ion-
ized since the ionization energies (IE) of C II are in the
range 11.3–24.4 eV compared to Mg II 7.7–15.0 eV.
Similarly to C and Mg, O is very mildly depleted onto
dust and the relative abundance of O relative to C or Mg
should be about solar. Fig. 12 shows that O I is not de-
tected in the H I column density range 15 . logNH I .
19, which is already a signature by itself that the gas
must be largely ionized. Furthermore, for several ab-
sorbers, we were able to place strong upper limits on
O I so that [O I/Mg II] or [O I/C II]  0, demonstrat-
ing that the gas is predominantly ionized without any
ionization modeling (Lehner et al. 2001a,b). For most of
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the absorbers, Fig. 12 shows that [C III/C II] & 0, also
directly implying that the gas is ionized.
[C III/Si III] is scattered around the solar value, which
is consistent with the gas being photoionized by an ioniz-
ing source that is not dominated by a hard ionizing spec-
trum (e.g., dominated by QSOs), otherwise we would
expect [C III/Si III] 0 (the IE range for C III is 24.4–
47.9 eV compared to 16.3–33.5 eV for Si III). The scatter
in the [C III/Si III] ratio is consistent with the scatter
we find in the [C/α] ratio (see papers II and III).
While ionization can affect the [Fe II/Mg II] ratio, the
effect should be small since they have similar ionization
corrections over the densities probed by these absorbers
and IE ranges (IE 7.9–16.2 for Fe II compared to Mg II
7.7–15.0 eV). The [Fe II/Mg II] ratio can be, however,
affected by dust depletion, where Fe is typically more de-
pleted onto dust than Mg (e.g., Savage & Sembach 1996;
Welty et al. 1999b; Jenkins 2009), or by nucleosynthesis,
whereby an α-element can be enhanced relative to Fe in
metal-poor environments such as in DLAs (e.g., Rafelski
et al. 2012; Quiret et al. 2016). Only including the de-
tections of Fe II, we find 〈[Fe II/Mg II]〉 = −0.25± 0.27.
Using a survival analysis where the censored data (up-
per limits) are included (Feigelson & Nelson 1985; Isobe
et al. 1986), we find 〈[Fe II/Mg II]〉 = −0.43 ± 0.06
(where the error is the error on the mean from the
Kaplan-Meier estimator; the scatter being 0.30 dex).
The scatter and mean are quite similar to the Fe/α seen
in DLAs with [α/H] ≤ −1.5 where 〈[Fe/α]〉 = −0.5±0.3
(see paper II). At the metallicities probed by these ab-
sorbers, both nucleosynthesis and depletion effects may
play a role.
As mentioned above, iron is known to be depleted onto
dust in the Milky Way, and it is the element that is the
most affected by dust depletion in our sample (Savage
& Sembach 1996; Welty et al. 1999b; Jenkins 2009).10
Jenkins (2009) found in the Milky Way for the lowest
depletion factor (F∗ = 0), the observed depletion of Mg
and Fe are about −0.3 and −1 dex, respectively, cor-
responding to [Fe/Mg] ' −0.7.11 Fig. 12 also shows
no trend of [Fe II/Mg II] with increasing NH I, which
would be expected if the depletion was important. The
mean value 〈[Fe II/Mg II]〉 = −0.4 ± 0.3 implies the
10 The comparison of the relative interstellar abundances of Fe
relative to weakly depleted α elements in the Magellanic Cloud
region (Welty et al. 1997, 1999a; Lehner et al. 2001b; Jenkins
& Wallerstein 2017) and those in the Milky Way (Jenkins 2009)
reveals comparable depletion patterns, despite global differences
in the metal and dust content of these environments, which implies
we can use the Milky Way results as a guideline.
11 As the depletion factor increases, [Fe/Mg] decreases (e.g., if
F∗ = 0.5, then [Fe/Mg] = −1).
Fe depletion in the gas probed by the absorbers with
15 . logNH I . 19 at z < 1 are lower than the least-
depleted environments in the Milky Way and Magel-
lanic Clouds. Since α-enhancement can also affect this
[Fe II/Mg II] ratio, the dust depletion effect could be
even smaller. Therefore since Fe is the most refractory
species studied in our sample, it also implies that dust
depletion is negligible for all the absorbers in our sample.
Hence, there is some suggestion based on both
[Fe II/Mg II] and [C III/Si III] (i.e., [C/α]) that there is
some nucleosynthetic enrichment history of the gas, in
particular α-enhancement characteristic of nucleosyn-
thesis from Type II supernovae. However, this effect
is mild and not observed systematically in all the ab-
sorbers.
5.5. Proximate Absorbers and Multiple Component
Absorbers
In our search for H I-selected absorbers, we did not
reject a priori absorbers from our sample if their red-
shift was near the redshift of the QSO, i.e., ∆v ≡
(zem − zabs)/(1 + zabs) c < 3000 km s−1, where c is the
speed of light. These are known as proximate absorbers
(also known as “associated” absorbers although this is a
misnomer since these absorbers may or may not be ac-
tually associated with the QSO). If several absorbers are
closely separated in redshift space (that we defined as
paired absorbers, keeping in mind that more than two
absorbers can be closely separated in redshift space),
we considered them separately as much as possible. We
identify these paired absorbers because, depending on
our finding for their metallicities, we will want to treat
them as individual absorbers or combine them in our
statistical sample. For example, if the metallicities of
paired absorbers are always analagous, then it will show
there is not much metallicity variation along the line
of sight in redshift space. On the other hand, if some
paired absorbers have very different metallicities, it will
indicate metallicity variation on a small redshift scale
and we should not treat these paired absorbers as single
absorbers.
In Tables 7 and 8, we list the proximate and paired
absorbers, respectively. The immediate inference from
these tables is that the effect (if any) of these absorbers
on the global properties of the absorbers in our sample
must be small since there are only 13 proximate ab-
sorbers and 30-paired absorbers in our total sample of
224 absorbers. Out of the 13 proximate absorbers, 8
are also paired absorbers, i.e., proximate absorbers with
two closely redshift separated absorbers are more com-
mon (see Table 8). This is likely caused by the larger
overdensity around QSOs, which can create an excess
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of H I absorption; such enhanced H I Lyα opacity has
been observed toward z ∼ 2 QSOs (e.g., Hennawi et al.
2006; Prochaska et al. 2013). Visually, the overall atomic
and ionic velocity profiles of the proximate absorbers do
not appear obviously different than the intervening ab-
sorbers (∆v > 3000 km s−1). The only exception is the
absorber at z = 0.470800 toward J161916.54+334238.4
where there is extremely strong absorption of intermedi-
ate to high ions; in particular, strong absorption features
of S VI, S V, and S IV are not typically observed except
in the proximity of a very hard ionizing source, imply-
ing that this particular absorbers is likely an associated
system.
Ten of the 30 paired absorbers have 3 (and one has
4) closely separated components. The individual H I
column densities for these paired absorbers are below
1017 cm−2, but this is an observational bias. Owing to
the COS resolution, separating absorbers can be done
more easily and robustly only for relatively low NH I ab-
sorbers. As shown in Fig. 7 and discussed in §5.2, ab-
sorbers with logNH I & 17.2 have typically larger ∆v90
than absorbers with lower NH I, corresponding to more
complex velocity profiles with more than one compo-
nent. In paper II where we determine the metallicity of
the absorbers with 16.2 ≤ logNH I < 19, we will con-
sider if there is any effect on the comparison of stronger
and weaker NH I absorbers.
Finally, we note that our survey shows unambiguously
how rare are SLFSs, pLLSs, or LLS with ∆v90 ≥ 200-
500 km s−1 and a number of components & 5–10 at
z < 1. The only known reported cases are two LLSs
at z < 1 (Tripp et al. 2011; Muzahid et al. 2015). This
implies that only 1.5% (90% confidence level; 10% of
the LLSs if only LLSs are considered) of the absorbers
with 15 < logNH I < 19 at z . 1 are very broad. This
contrasts remarkably from the finding of the KODIAQ
survey at high z where, with the same H I-selection,
more than 50% absorbers have ∆v90 ≥ 200-500 km s−1
and a number of components & 5–10 at z ∼ 2–4 (Lehner
et al. 2014; Lehner 2017, and see also Simcoe et al. 2002,
2004). This suggests that a larger fraction of these high-
z absorbers may probe large-scale outflows from high-
redshift galaxies at an epoch where galaxies were form-
ing stars at much higher rates.
6. SUMMARY
Using the HST COS G130M and G160M archive, we
have built the largest sample to date of H I-selected ab-
sorbers with 15 < logNH I < 19 at z . 1 for which we
can estimate the metallicities. The sample analyzed in
this paper has 224 absorbers, and our total sample con-
sists of 263 absorbers (where the additional data were
observed HST STIS, FUSE, and HST COS). This survey
is about an order of magnitude larger than the first sur-
vey of pLLSs and LLSs at z < 1 we undertook (L13), and
it is the first survey targeting and analyzing absorbers
with 15 < logNH I < 16.2 in the same manner as the
pLLSs and LLSs. More quantitatively, we increase the
sample of pLLSs by a factor 2 (from 44 in W16 to 82)
and of LLSs by a factor 2.6 (from 11 in W16 to 29), and
assemble for the first time a sample of 152 SLFSs. The
H I selection ensures that no bias is introduced in the
metallicity distribution of these absorbers. We consider
only absorbers with logNH I > 15 because the spectra
of z < 1 QSO do not have high enough SNRs to sen-
sitively probe metallicity that is . 10% solar at lower
column densities. For about half of our sample observed
with COS G130M and/or G160M (113 absorbers), we
have also high resolution Keck HIRES and VLT UVES
observations of the strong NUV transition of Mg II and
Fe II. All the measurements and spectra are made avail-
able online.
In subsequent papers, we will present the photoion-
ization models used to determine the metallicity of
these absorbers, the metallicity distributions of these
absorbers, and the evolution of the metallicities over 7
orders of magnitude in NH I (15 < logNH I . 22). We
will also study how the properties of the high ions (in
particular O VI) correlate with those of the low ions (pa-
per IV). Here we have presented the basic measurements
(column densities and kinematics) from the absorption
of these absorbers to empirically characterize some of
the properties of gas with 15 < logNH I < 19 at z . 1.
Our initial main findings are as follows.
1. From the comparison of the absorption profiles and
the width of the profiles, we conclude low ions (singly
and doubly ionized species) and H I trace the same gas.
Thus they can be modeled a priori with a single ion-
ization phase model. This does not necessarily apply to
the higher ions, and absorbers with high ion absorption
must be multiphase. From the profile fitting of the H I
transitions, we show that on average the gas tempera-
ture is cool with T < 5×104 K, which is consistent with
the gas being photoionized.
2. The [Mg II/H I] ratio spans over 2 orders of mag-
nitude at any NH I over the range 15 < logNH I < 19,
implying a metal enrichment from a solar to .1/100
solar metallicity. We find that the absorbers are most
likely all metal-enriched at some level, with only <3% of
the absorbers (90% confidence level) showing no metal
absorption in the spectra. The bimodal metallicity dis-
tribution observed for the pLLSs in L13 and W16 is
apparent from the Mg II column densities and equiv-
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alent widths, with a lack of data in the range 16.2 .
logNH I . 17.2 around a metallicity corresponding to
about 10% solar. This corresponds to the previously
observed dip in the metallicity distribution.
3. There is no strong dependence of the ionic ratios with
NH I. This implies that the ionization properties of the
absorbers must not change dramatically over the range
15 < logNH I < 19 (4 orders of magnitude in NH I).
4. We estimate 〈[Fe II/Mg II]〉 = −0.4 ± 0.3 compa-
rable to that observed in DLAs at any z. This ratio
can be affected by α-enhancement from Type II super-
novae, which implies that Fe dust depletion is small if
any. There is also no trend of the [Fe II/Mg II] ratio with
NH I, which might be expected if dust depletion was a
dominant factor. These findings demonstrate that de-
pletion onto dust in these absorbers is negligible. On
average we also show that [C/α] is consistent with a
solar value, but with a large scatter of about 0.3 dex.
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APPENDIX
In this Appendix, we provide some information regarding the supplemental files. First, for each absorber studied in
this paper, we produced a figure as shown in Fig. 13 where we plot the normalized profiles of metals and weak H I
transitions for which we estimated the column densities. The red portion in each profile shows the velocity range of
the absorption over which the velocity profile was integrated to derive the column densities and kinematics (average
velocity and line-width). The vertical dashed lines mark the zero velocity.
Second we provide the results in a machine-readable format table. The first two columns provide the J name and
the HST name. Columns 3 and 4 give the redshift and its error; column 5 gives the ion; columns 6 and 7 the minimum
and maximum velocities for the integration range, columns 8 and 9 the average velocity and its error, columns 10, 11,
12 the column densities and upper and lower errors. The last 3 columns in that file correspond to detection, upper
and lower limits (flag = 0,−1,−2, respectively), reliability of the detection depending if a single or several transitions
were detected (1: results based on several transitions or a non-detection, which is always reliable since it would be
estimated in an uncontaminated region of the spectrum; 2: results based on at least two transitions, but where only
one transition is detected at the 2σ level and the upper limits agree with that detection; 3: results based only on a
single transition or several saturated transitions), and an unique identification number of the absorber. In that table,
a “999.0” value in the average velocity and error columns corresponds to no absorption observed at the 2σ level, and
hence that entry is an upper limit on the column density.
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Figure 13. An example of normalized absorption lines as a function of velocity centered on the absorber at z = 0.347925 toward
J000559.23+160948.9. The EUV and UV transitions are from COS G130M and G160M and Mg II and Fe II NUV transitions
are in this case Keck HIRES spectra. The red portion in each profile shows the velocity range of the absorption over which the
velocity profile was integrated to derive the column densities, equivalent widths, and kinematics. The vertical dashed lines mark
the zero velocity. Note in this case the simplicity of the velocity profiles in most of the ions and weak H I transitions; only in
C III and O VI there is evidence of another absorber at ∼ −100 km s−1 (that absorption is only observed in the strongest H I
transitions — Lyα and Lyβ, implying logNH I . 14 for that absorber).
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Table 1. Sample of Targets
Name HST Name zem λmin λmax SNR PID Nabs Obs.
(A˚) (A˚)
J000024.42-124547.7 PHL2525 0.20000 1132.6 1760.0 18.0 12604 0 · · ·
J000559.23+160948.9 PG0003+158 0.45045 1132.7 1792.2 24.2 12038 3 UVES
J001224.02-102226.3 SDSSJ001224.01-102226.5 0.22822 1135.4 1795.5 5.4 12248 0 · · ·
J002330.58+154744.9 J002330.58+154744.9 0.41041 1144.0 1460.5 4.6 14071 0 · · ·
J004222.29-103743.8 SDSSJ004222.29-103743.8 0.42397 1135.5 1795.5 6.5 11598 1 HIRES
J004705.89+031954.9 PG0044+030 0.62400 1171.0 1467.0 7.6 12275 3 UVES
J010131.15+422935.4 2MASX-J01013113+4229356 0.19000 1135.4 1748.3 7.4 11632 0 · · ·
J011013.14-021952.8 LBQS-0107-0235 0.96000 1132.8 1800.0 10.8 11585 4 UVES
J011014.43-021657.6 LBQS-0107-0232 0.72800 1396.0 1802.0 9.5 11585 0 · · ·
J011016.25-021851.0 HB89-0107-025-NED05 0.95600 1132.6 1800.0 11.5 11585 3 UVES
J011623.04+142940.5 SDSSJ011623.04+142940.5 0.39462 1151.9 1754.1 6.3 13774 1 HIRES
J011935.69-282131.4 B0117-2837 0.34886 1132.9 1798.5 23.1 12204 2 HIRES
J012236.76-284321.3 B0120-28 0.43400 1132.8 1798.4 16.5 12204 1 UVES
J012528.80-000555.7 Q0122-003 1.07592 1407.0 1796.0 6.3 13398 0 · · ·
J013741.29+330935.1 3C48 0.36700 1124.7 1471.9 12.0 14268 0 · · ·
J015427.98+044818.6 PHL1226 0.40400 1171.0 1473.0 10.8 12536 0 · · ·
J015513.20-450611.9 HE0153-4520 0.45100 1135.3 1795.1 27.5 11541 2 UVES
J015952.96+134554.3 VV2006-J015953.0+134554 0.50381 1147.0 1469.0 7.8 12603 0 · · ·
J020157.16-113233.1 3C57 0.66900 1135.6 1792.5 24.3 12038 4 UVES
J020213.69-762003.0 HB89-0202-765 0.38900 1132.8 1771.5 8.1 12263 0 · · ·
J020930.74-043826.2 FIRST-J020930.7-043826 1.13000 1132.6 1800.0 10.4 12264 1 · · ·
J021218.32-073719.9 SDSSJ021218.32-073719.8 0.17376 1135.6 1795.6 8.2 12248 0 · · ·
J021348.53+125951.3 SDSSJ021348.53+125951.4 0.21896 1152.2 1754.1 1.7 11727 0 · · ·
J022224.46+422138.1 NGC891AGN 1.18100 1133.0 1434.0 5.9 12904 0 · · ·
J022239.61+430207.7 3C-66A 0.34000 1132.7 1800.0 23.8 12612,12863 0 · · ·
J022614.46+001529.7 SDSSJ022614.46+001529.7 0.61510 1155.0 1795.6 9.6 11598 0 · · ·
J022815.19-405714.6 HE0226-4110 0.49337 1132.7 1795.0 36.8 11541 0 · · ·
J023507.38-040205.6 HB89-0232-042 1.43980 1152.0 1800.0 17.6 11741 3 HIRES
J024032.50-185151.0 HE0238-1904 0.63100 1132.6 1794.9 26.9 11541 0 · · ·
J024250.86-075914.2 SDSSJ024250.85-075914.2 0.37700 1135.5 1795.4 6.4 12248 0 · · ·
J024337.66-303048.0 HE0241-3043 0.67000 1135.0 1472.0 10.9 12988 1 · · ·
J024500.76-300722.4 2DFGRSS393Z082 0.34000 1133.0 1472.0 7.3 12988 0 · · ·
J024649.86-300741.3 Q0244-303 0.52200 1133.0 1472.0 7.2 12988 2 HIRES
J024822.00-303806.7 Q0246-308 1.09300 1135.0 1472.0 8.8 12988 0 · · ·
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Table 1 (continued)
Name HST Name zem λmin λmax SNR PID Nabs Obs.
(A˚) (A˚)
J025508.23-081846.1 Q0255-081 0.62540 1410.0 1774.0 1.9 12593 0 · · ·
J025937.46+003736.4 SDSSJ025937.46+003736.3 0.53378 1135.6 1795.6 6.6 12248 0 · · ·
J033056.99-281646.2 GALEX0330-2816 0.28130 1431.0 1796.0 1.0 12269 0 · · ·
J033150.92-281120.6 GALEX0331-2811 0.21316 1385.0 1749.0 1.0 12269 0 · · ·
J033154.35-281419.0 GALEX0331-2814 0.28030 1431.0 1796.0 1.0 12269 0 · · ·
J033211.93-280129.9 GALEX0332-2801 0.21550 1431.0 1796.0 1.1 12269 0 · · ·
J033241.80-281125.1 GALEX0332-2811A 0.20430 1385.0 1749.0 1.1 12269 0 · · ·
J035128.56-142908.0 Q0349-146 0.61400 1171.3 1777.4 14.9 13398 4 UVES
J040148.98-054056.5 SDSSJ040148.98-054056.5 0.57025 1135.6 1795.5 7.4 11598 2 HIRES
J040748.42-121136.3 PKS0405-123 0.57260 1132.4 1795.1 78.2 11508,11541 1 UVES
J040748.42-121136.3 PKS0405-123 0.57260 1132.4 1795.1 78.2 11508,11541 1 HIRES
J043650.80-525849.0 HE0435-5304 1.23100 1135.5 1795.1 11.5 11520 0 · · ·
J043938.64-531131.5 RXJ0439.6-5311 0.24300 1135.5 1795.3 16.9 11520 0 · · ·
J044011.90-524818.0 HE0439-5254 1.05300 1135.4 1795.1 16.9 11520 4 UVES
J044117.31-431345.4 Q0439-433 0.59300 1133.0 1434.0 19.3 12536 1 UVES
J045608.92-215909.3 QSO-J0456-2159 0.53374 1384.0 1759.0 11.8 12252,12466 0 · · ·
J055224.49-640210.7 PKS0552-640 0.68000 1135.4 1748.4 29.7 11692 2 UVES
J063546.49-751616.8 PKS0637-752 0.65100 1135.4 1748.4 24.8 11692 3 UVES
J071436.09+740809.9 RXJ07145+7408 0.37100 1133.0 1467.0 19.1 12275 0 · · ·
J071950.89+742757.0 MRK380 0.47500 1133.0 1467.0 18.6 12275 1 HIRES
J072153.44+712036.3 S50716+714 0.30000 1140.5 1800.0 35.4 12025 0 · · ·
J075112.30+291938.3 FBQS-0751+2919 0.91486 1152.1 1800.0 30.4 11741 3 HIRES
J080359.23+433258.4 SDSSJ080359.23+433258.4 0.44875 1164.4 1795.4 6.1 11598 0 · · ·
J080838.84+051439.9 VV2006-J080838.8+051440 0.36058 1133.0 1467.0 6.0 12603 0 · · ·
J080908.13+461925.6 SDSSJ080908.13+461925.6 0.65703 1135.6 1795.6 11.6 12248 1 HIRES
J082024.22+233450.4 SDSSJ082024.21+233450.4 0.47020 1135.3 1795.1 7.9 11598 0 · · ·
J082633.50+074248.2 SDSSJ082633.51+074248.3 0.31064 1155.0 1771.7 7.4 12248 0 · · ·
J083220.07+243100.5 J083220.08+243100.5 1.29964 1124.8 1433.9 9.9 14071 0 · · ·
J083535.80+245940.9 PG0832+251 0.33100 1140.2 1800.0 10.9 12025 0 · · ·
J084159.13+140642.1 J084159.13+140642.1 1.25143 1132.8 1434.1 10.8 13314 0 · · ·
J084349.47+411741.6 SDSSJ084349.49+411741.6 0.99000 1135.3 1795.5 4.2 12248 4 HIRES
J085259.22+031320.6 VV2006-J085259.2+031320 0.29708 1140.0 1472.0 5.1 12603 0 · · ·
J085334.24+434902.2 Q0850+440 0.51419 1066.0 1367.0 11.4 13398 0 · · ·
J090423.30+400704.6 J0904P4007 0.41006 1395.8 1766.0 7.0 13423 0 · · ·
J090906.17+323630.0 QSO-B0906+3248 0.80850 1157.0 1472.0 8.8 12603 0 · · ·
J091029.75+101413.5 SDSSJ091029.75+101413.6 0.46314 1135.5 1795.6 3.3 11598 1 HIRES
Table 1 continued
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Table 1 (continued)
Name HST Name zem λmin λmax SNR PID Nabs Obs.
(A˚) (A˚)
J091113.34+183108.1 GP0911+1831 0.26219 1132.9 1800.0 1.3 12928 0 · · ·
J091235.42+295725.5 SDSSJ091235.42+295725.4 0.30530 1135.6 1795.5 4.6 12248 0 · · ·
J091431.77+083742.6 VV2006-J091431.8+083742 0.64856 1147.0 1472.0 5.2 12603 1 · · ·
J091440.38+282330.6 SDSSJ091440.38+282330.6 0.73540 1135.3 1795.1 7.5 11598 2 HIRES
J092159.38+450912.3 SDSSJ092159.38+450912.3 0.23496 1171.3 1765.6 3.7 11727 0 · · ·
J092554.44+453544.5 SDSSJ092554.43+453544.4 0.32948 1135.5 1795.6 12.0 12248 1 HIRES
J092554.70+400414.1 SDSSJ092554.70+400414.1 0.47097 1164.2 1795.3 4.7 11598 0 · · ·
J092554.71+195405.0 QSO-B0923+201 0.19217 1133.0 1451.0 12.1 12569 0 · · ·
J092600.43+442736.5 SDSSJ092600.4+442736.1 0.18068 1142.6 1789.3 6.0 11727 0 · · ·
J092837.98+602521.0 SDSSJ092837.98+602521.0 0.29545 1135.2 1795.3 3.9 11598 0 · · ·
J092909.78+464424.0 SDSSJ092909.79+464424.0 0.24011 1135.5 1795.5 16.0 12248 0 · · ·
J093001.90+284858.3 SDSS-J093001.90+284858.4 0.48660 1138.0 1472.0 3.7 12603 0 · · ·
J093116.71+262847.4 2MASS-J09311671+2628474 0.77800 1138.0 1472.0 6.8 12603 0 · · ·
J093518.19+020415.5 SDSSJ093518.19+020415.5 0.65900 1135.4 1795.2 4.6 11598 1 HIRES
J093603.88+320709.3 VV2000-J093603.9+320709 1.14975 1133.0 1467.0 3.5 12603 2 HIRES
J093706.85+170021.6 SDSS-J093706.85+170021.5 0.50600 1152.0 1468.0 6.1 12603 0 · · ·
J094331.61+053131.4 SDSSJ094331.61+053131.4 0.56449 1135.3 1795.2 4.8 11598 3 HIRES
J094621.25+471131.2 SDSSJ094621.26+471131.3 0.23049 1135.5 1795.5 2.4 12248 0 · · ·
J094907.15+544510.5 Q0949+544 1.37642 1387.0 1751.0 3.2 12593 0 · · ·
J094930.30-051453.9 Q0949-051 1.09800 1411.0 1775.0 2.6 12593 2 HIRES
J094952.93+390203.8 SDSSJ094952.91+390203.9 0.36000 1135.5 1795.5 10.4 12248 0 · · ·
J095000.73+483129.3 SDSSJ095000.73+483129.3 0.58870 1068.4 1738.4 6.8 11598,13033 0 · · ·
J095109.12+330745.8 SDSSJ095109.12+330745.8 0.64490 1135.0 1472.0 4.1 12486 0 · · ·
J095123.92+354248.8 2MASS-J09512393+3542490 0.40000 1157.0 1472.0 9.0 12603 1 MODS
J095240.16+515250.0 VV2006-J095240.2+515250 0.55377 1144.0 1786.4 7.4 13833 0 · · ·
J095652.40+411522.1 PG0953+414 0.23410 1135.6 1795.6 39.6 12038 0 · · ·
J095837.58+555053.1 Q0958+555 1.02100 1407.0 1778.0 1.7 12593 0 · · ·
J095914.83+320357.2 2MASS-J09591486+3203573 0.56350 1152.0 1465.0 6.2 12603 1 HIRES
J095929.67+014958.8 GALEX0959+0149 0.20510 1384.0 1748.0 1.0 12269 0 · · ·
J095940.28+015121.5 GALEX0959+0151 0.25060 1431.0 1796.0 1.1 12269 0 · · ·
J100027.76+015704.0 GALEX1000+0157 0.26480 1431.0 1796.0 1.1 12269 0 · · ·
J100102.64+594414.2 SDSSJ100102.55+594414.3 0.74624 1135.5 1795.2 10.8 12248 2 +(1) · · ·
J100110.20+291137.5 BZBJ1001+2911 0.55800 1140.3 1792.3 4.2 13008 1 · · ·
J100139.15+023348.5 GALEX1001+0233 0.38240 1431.0 1796.0 1.0 12269 0 · · ·
J100254.51+324039.0 VV96-J100254.6+324039 0.82881 1157.0 1472.0 5.5 12603 0 · · ·
J100402.58+285535.1 PG1001+291 0.32970 1135.6 1795.4 20.3 12038 0 · · ·
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Table 1 (continued)
Name HST Name zem λmin λmax SNR PID Nabs Obs.
(A˚) (A˚)
J100535.25+013445.5 SDSS-J100535.24+013445.7 1.07745 1132.8 1800.0 10.5 12264 5 HIRES
J100726.11+124856.0 4C-13.41 0.24064 1133.0 1451.0 10.2 12569 0 · · ·
J100736.06+363859.6 Q1007+363 1.03400 1411.0 1774.0 2.6 12593 0 · · ·
J100902.06+071343.8 SDSSJ100902.06+071343.8 0.45560 1135.5 1795.2 5.0 11598 4 HIRES
J101000.69+300321.9 FBQSJ1010+3003 0.25580 1140.4 1800.0 15.5 12025 0 · · ·
J101030.53+255949.4 J1010P2559 0.51153 1395.8 1766.0 6.0 13423 0 · · ·
J101317.98+050034.0 2MASS-J10131797+0500342 0.26576 1148.0 1472.0 3.9 12603 0 · · ·
J101622.60+470643.3 SDSSJ101622.60+470643.3 0.82150 1068.5 1738.5 6.8 11598,13033 5 HIRES
J101703.49+592428.6 Q1017+592 0.85025 1411.0 1774.0 3.3 12593 0 · · ·
J101730.98+470225.0 J101730.98+470225.0 0.33480 1154.5 1453.1 10.1 13314 0 · · ·
J102056.37+100332.7 J102056.37+100332.7 0.60744 1135.0 1433.9 5.7 13314 3 · · ·
J102117.47+343721.6 Q1021+343 1.40520 1411.0 1775.0 1.1 12593 (1) · · ·
J102218.99+013218.8 SDSSJ102218.99+013218.8 0.78960 1135.3 1795.3 6.7 11598 0 · · ·
J102237.41+393150.5 Q1022+393 0.60365 1411.0 1775.0 4.3 12593 0 · · ·
J102416.73+242211.6 J102416.73+242211.6 0.76650 1144.2 1460.8 1.6 14071 (1) · · ·
J102512.86+480853.2 J102512.86+480853.2 0.33158 1132.3 1434.0 12.0 13314 0 · · ·
J103118.50+505335.9 1ES1028+511 0.36040 1132.7 1800.0 18.8 12025 0 · · ·
J103216.09+505120.0 1SAXJ1032.3+5051 0.17314 1140.6 1800.0 9.1 12025 0 · · ·
J103304.87+211216.1 SDSS-J103304.86+211216.1 0.31520 1138.0 1472.0 4.7 12603 0 · · ·
J103748.36+040242.1 J103748.36+040242.1 1.08689 1154.2 1754.1 1.9 13473 0 · · ·
J104117.16+061016.9 4C-06.41 1.27000 1396.0 1766.0 9.1 12252 4 HIRES
J104335.87+115129.1 J104335.86+115129.1 0.79252 1124.9 1441.5 11.8 14071 0 · · ·
J104709.83+130454.6 SDSSJ104709.83+130454.6 0.39970 1142.0 1444.0 6.7 12198 0 · · ·
J104741.75+151332.3 SDSS104741.75+151332.3 0.38534 1152.3 1777.8 23.2 13342,13833 0 · · ·
J104816.25+120734.7 SDSSJ104816.25+120734.7 0.29100 1143.0 1444.0 3.7 12198 0 · · ·
J104843.49+130605.9 SDSSJ104843.49+130605.9 0.21845 1142.5 1765.8 4.2 12198 0 · · ·
J104923.23+021806.0 J104923.24+021806.0 0.74908 1132.2 1789.6 2.9 13473 0 · · ·
J105125.72+124746.2 2MASS-J10512569+1247462 1.28101 1147.0 1472.0 7.3 12603 0 · · ·
J105151.47-005117.6 PG1049-005 0.35700 1135.4 1771.5 10.5 12248 0 · · ·
J105330.82+523752.8 GP1054+5238 0.25260 1132.6 1789.5 1.2 12928 0 · · ·
J105910.89+051935.4 VV2006-J105910.9+051935 0.75443 1147.0 1472.0 5.6 12603 0 · · ·
J105945.24+144143.0 SDSSJ105945.23+144142.9 0.63050 1135.5 1795.1 9.1 12248 2 · · ·
J105956.14+121151.1 VV2006-J105956.1+121151 0.99270 1142.0 1468.0 7.6 12603 2 · · ·
J105958.91+251708.8 SDSSJ105958.82+251708.8 0.66200 1135.5 1795.6 7.9 12248 0 · · ·
J110047.85+104613.2 2E-1058.1+1102 0.42199 1133.0 1465.0 4.8 12603 1 · · ·
J110236.65+052117.0 J110236.65+052117.0 0.49874 1132.2 1433.9 11.1 13314 0 · · ·
Table 1 continued
The COS CGM Compendium (CCC). I: Survey Design and Initial Results 33
Table 1 (continued)
Name HST Name zem λmin λmax SNR PID Nabs Obs.
(A˚) (A˚)
J110312.96+414154.9 SDSSJ110312.93+414154.9 0.40183 1135.5 1795.4 7.6 12248 0 · · ·
J110331.50-325116.9 PKS1101-325 0.35495 1133.0 1467.0 16.1 12275 0 · · ·
J110337.59-232930.0 PMNJ1103-2329 0.18600 1140.3 1800.0 15.6 12025 0 · · ·
J110406.96+314111.4 SDSSJ110406.94+314111.4 0.43441 1154.9 1771.4 9.1 12248 0 · · ·
J110539.79+342534.3 HS1102+3441 0.50901 1135.5 1795.4 18.7 11541 1 · · ·
J111132.20+554725.9 SBS1108+560 0.76500 1140.4 1800.0 4.1 12025 3 HIRES
J111239.11+353928.2 SDSSJ111239.11+353928.2 0.63580 1154.8 1795.1 4.8 11598 1 HIRES
J111506.04+424948.5 PG1112+431 0.30065 1133.0 1468.0 18.2 12275 0 · · ·
J111507.65+023757.5 VV2006-J111507.6+023757 0.56651 1147.0 1472.0 7.5 12603 2 · · ·
J111754.23+263416.6 SDSSJ111754.31+263416.6 0.42200 1135.3 1771.5 7.9 12248 2 · · ·
J111908.59+211918.0 PG1116+215 0.17650 1135.5 1795.5 45.0 12038 1 HIRES
J112004.99+041323.3 VV2006-J112005.0+041323 0.54527 1157.0 1472.0 6.8 12603 0 · · ·
J112224.14+031802.5 VV2006-J112224.1+031802 0.47451 1157.0 1472.0 7.9 12603 0 · · ·
J112244.75+575542.9 SDSSJ112244.89+575543.0 0.90000 1135.5 1795.5 6.2 12248 0 · · ·
J112439.18+420145.0 PG1121+422 0.22503 1132.7 1800.0 18.2 12024 0 · · ·
J112553.78+591021.6 SBS1122+594 0.85242 1135.7 1795.5 11.9 11520 4 · · ·
J112632.91+120437.3 J112632.91+120437.3 0.97582 1151.3 1453.1 9.6 13314 0 · · ·
J112736.38+265450.4 QSO-B1124+271 0.37800 1133.0 1465.0 6.1 12603 0 · · ·
J113109.49+311404.9 TON580 0.29017 1135.6 1798.0 20.4 11519 0 · · ·
J113137.16+155645.3 SDSS-J113137.16+155645.3 0.18289 1143.0 1467.0 3.6 12603 0 · · ·
J113210.55+133509.2 2MASS-J11321056+1335091 0.20060 1140.0 1472.0 4.9 12603 0 · · ·
J113303.80+651341.3 GP1133+6514 0.24138 1171.0 1777.8 1.1 12928 0 · · ·
J113327.78+032719.1 SDSSJ113327.78+032719.1 0.52520 1068.6 1738.6 5.7 11598,13033 (1) HIRES
J113457.71+255527.8 SDSSJ113457.62+255527.9 0.70980 1135.7 1760.2 6.9 12248 2 · · ·
J113722.14+352426.6 GP1137+3524 0.19448 1152.0 1800.0 1.8 12928 0 · · ·
J113910.70-135044.0 PKS1136-13 0.55400 1133.0 1467.0 16.8 12275 2 HIRES
J113956.98+654749.1 3C263 0.65200 1135.5 1795.2 37.4 11541 2 · · ·
J114212.30+301613.2 QSO-B1139+305 0.48139 1133.0 1468.0 5.9 12603 0 · · ·
J115120.46+543733.0 PG-1148+549 0.97518 1152.1 1800.0 29.0 11741 2 HIRES
J115552.80+292238.4 SDSS-J115552.80+292238.4 0.52010 1147.0 1472.0 6.5 12603 0 · · ·
J115652.88+174553.9 J1156P1745 0.52209 1383.3 1754.1 9.1 13423 0 · · ·
J115709.77+090607.3 J115709.77+090607.3 0.30460 1163.2 1479.7 4.6 14071 0 · · ·
J115722.44+114040.6 J115722.44+114040.7 0.29013 1144.2 1460.8 6.4 14071 0 · · ·
J115758.72-002220.8 SDSSJ115758.72-002220.8 0.26005 1135.4 1795.3 6.9 11598 0 · · ·
J120158.75-135459.9 HE1159-1338 0.50600 1133.0 1467.0 9.4 12275 2 · · ·
J120556.08+104253.8 SDSSJ120556.08+104253.8 1.08828 1142.0 1444.0 4.8 11698 1 · · ·
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J120720.99+262429.1 SDSSJ120720.99+262429.1 0.32360 1154.8 1771.5 6.7 12248 0 · · ·
J120858.01+454035.4 PG-1206+459 1.16300 1152.1 1800.0 22.8 11741 0 · · ·
J120924.07+103612.0 SDSSJ120924.07+103612.0 0.39499 1142.0 1444.0 2.6 11698 0 · · ·
J121037.55+315706.1 SDSSJ121037.56+315706.0 0.38891 1135.4 1795.4 6.0 12248 0 · · ·
J121114.64+365739.5 SDSSJ121114.56+365739.5 0.17071 1135.4 1795.5 9.7 12248 0 · · ·
J121430.55+082508.1 SDSSJ121430.55+082508.1 0.58552 1142.0 1443.0 7.6 11698 2 · · ·
J121640.56+071224.3 SDSSJ121640.56+071224.3 0.58642 1142.0 1439.0 6.6 11698 1 · · ·
J121716.09+080942.0 SDSSJ121716.08+080942.0 0.34286 1142.0 1439.0 9.4 11698 0 · · ·
J121850.51+101554.2 SDSSJ121850.51+101554.2 0.54258 1142.0 1444.0 8.5 11698 0 · · ·
J121903.98+152608.5 GP1219+1526 0.19570 1152.1 1800.0 1.1 12928 0 · · ·
J121920.93+063838.5 PG1216+069 0.33130 1140.7 1792.3 22.5 12025 1 · · ·
J122018.43+064119.6 SDSSJ122018.43+064119.6 0.28644 1142.0 1439.0 4.4 11698 0 · · ·
J122035.10+385316.4 SDSSJ122035.10+385316.4 0.37563 1135.3 1795.1 5.3 11598 0 · · ·
J122102.49+155447.0 SDSSJ122102.49+155447.0 0.22944 1142.0 1439.0 3.9 11698 0 · · ·
J122106.87+454852.1 SDSSJ122106.87+454852.1 0.52539 1135.0 1472.0 3.3 12486 2 HIRES
J122312.16+095017.7 SDSSJ122312.16+095017.7 0.27708 1142.0 1439.0 4.2 11698 0 · · ·
J122317.79+092306.9 SDSSJ122317.79+092306.9 0.68179 1142.0 1444.0 9.3 11698 2 · · ·
J122454.44+212246.3 PG1222+216 0.43351 1140.5 1765.9 19.1 13008 3 · · ·
J122512.93+121835.7 SDSSJ122512.93+121835.6 0.41181 1142.0 1439.0 7.5 11698 1 · · ·
J122520.13+084450.7 SDSSJ122520.13+084450.7 0.53500 1143.0 1439.0 5.1 11698 0 · · ·
J122906.69+020308.6 3C273 0.17314 1135.0 1470.0 105.7 12038 0 · · ·
J123200.01-022404.7 Q1232-022 1.04323 1407.0 1778.0 2.4 12593 0 · · ·
J123304.05-003134.1 SDSSJ123304.05-003134.1 0.47120 1135.2 1795.2 11.0 11598,12486 1 HIRES
J123335.07+475800.4 SDSSJ123335.07+475800.4 0.38178 1068.6 1738.6 8.5 11598,13033 1 HIRES
J123426.80+072411.3 SDSSJ123426.80+072411.3 0.84372 1142.0 1439.0 5.4 11698 0 · · ·
J123603.95+264135.8 SDSSJ123604.02+264135.9 0.20900 1164.6 1771.6 5.9 12248 0 · · ·
J124035.51+094941.0 SDSSJ124035.51+094941.0 1.04586 1143.0 1444.0 3.0 11698 (1) · · ·
J124129.64+285212.0 SDSS-J124129.64+285212.0 0.59000 1133.0 1468.0 7.0 12603 0 · · ·
J124154.02+572107.3 SDSSJ124154.02+572107.3 0.58320 1068.5 1738.5 8.2 11598,13033 1 HIRES
J124410.88+172104.6 Q1241+176 1.28300 1407.0 1778.0 5.3 12466 (1) · · ·
J124423.37+021540.4 GP1244+0216 0.23947 1171.2 1777.7 1.1 12928 0 · · ·
J124511.26+335610.1 SDSSJ124511.25+335610.1 0.71700 1135.4 1795.2 5.8 11598 6 HIRES
J124834.63+123402.9 GP1249+1234 0.26340 1132.8 1800.0 1.1 12928 0 · · ·
J125100.31+302541.8 TON0133 0.65253 1137.7 1434.2 10.0 13382 0 · · ·
J125124.65+055420.1 VV2006-J125124.6+055420 1.37745 1152.0 1472.0 5.4 12603 0 · · ·
J125143.00+463734.8 Q1251+463 1.46050 1407.0 1778.0 3.0 12593 0 · · ·
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J125224.99+291321.1 FBQS.J1252+2913 0.82265 1137.6 1448.4 5.5 13382 (1) · · ·
J125846.65+242739.1 SDSS.J125846.67+242739.1 0.37107 1137.6 1448.3 6.4 13382 1 · · ·
J130100.86+281944.7 HB89.1258+285 1.35970 1137.2 1448.2 15.3 13314,13382 1 SDSS
J130112.90+590207.0 PG1259+593 0.47780 1135.4 1795.2 31.1 11541 0 · · ·
J130313.01+281107.7 TON0694 1.30979 1137.9 1448.6 5.5 13382 0 · · ·
J130345.98+263314.1 RX.J1303.7+2633 0.43556 1137.6 1447.8 4.1 13382 0 · · ·
J130429.02+311308.2 SDSS.J130429.04+311308.2 0.80407 1132.4 1453.2 9.2 13382 1 · · ·
J130451.40+245445.9 FBQS.J130451.4+245445 0.60241 1137.6 1448.4 8.7 13382 1 · · ·
J130524.25+035730.8 VV2006-J130524.3+035731 0.54500 1147.0 1472.0 9.4 12603 0 · · ·
J130532.99-103319.0 PKS1302-102 0.27840 1135.5 1795.3 27.4 12038 1 · · ·
J131217.75+351521.0 QSO-B1309+3531 0.18291 1133.0 1452.0 10.1 12569 0 · · ·
J131545.20+152556.3 VV2006-J131545.2+152556 0.44900 1133.0 1468.0 6.3 12603 0 · · ·
J131802.01+262830.3 SDSS-J131802.01+262830.3 1.23440 1147.0 1472.0 4.3 12603 0 · · ·
J131956.23+272808.2 CSO-0873 1.01400 1407.0 1777.0 15.7 11667 1 +(1) HIRES
J132222.67+464535.2 SDSSJ132222.68+464535.2 0.37500 1068.5 1738.5 7.2 11598,13033 0 · · ·
J132325.24+343059.3 Q1323+343 0.44400 1399.0 1763.0 4.9 12593 0 · · ·
J132503.81+271718.7 2MASS-J13250381+2717189 0.52210 1138.0 1472.0 4.3 12603 2 · · ·
J132703.95+443504.9 SDSSJ132704.13+443505.0 0.33070 1155.0 1771.4 2.7 12248 0 · · ·
J132815.61+524403.8 Q1328+524 1.34100 1411.0 1774.0 2.7 12593 0 · · ·
J133045.15+281321.5 SDSSJ133045.15+281321.4 0.41680 1135.4 1795.3 7.5 11598 1 HIRES
J133053.28+311930.7 SDSSJ133053.27+311930.5 0.24216 1135.5 1759.8 9.0 12248 0 · · ·
J133912.37+535527.3 J133912.37+535527.3 0.29328 1152.1 1450.9 6.4 13314 0 · · ·
J134100.78+412314.0 PG-1338+416 1.21420 1152.3 1800.0 16.6 11741 5 HIRES
J134206.47+050524.0 SDSSJ134206.56+050523.8 0.26601 1135.4 1795.3 8.5 12248 0 · · ·
J134231.31+382903.4 SDSSJ134231.22+382903.4 0.17170 1135.4 1795.5 9.9 12248 0 · · ·
J134246.80+184443.8 SDSSJ134246.89+184443.6 0.38200 1135.4 1795.4 7.5 12248 0 · · ·
J134251.60-005345.3 SDSSJ134251.60-005345.3 0.32568 1068.3 1738.3 8.4 11598,13033 (1) · · ·
J134447.55+554656.8 J134447.56+554656.8 0.93693 1152.0 1453.2 5.7 13314 2 · · ·
J134822.31+245650.1 2MASS-J13482237+2456498 0.29344 1133.0 1467.0 3.7 12603 0 · · ·
J135326.16+362049.3 CSO1022 0.28491 1170.3 1467.0 11.0 13444 0 · · ·
J135704.44+191907.3 Q1354+195 0.71967 1384.0 1754.0 11.1 13398 1 · · ·
J135726.26+043541.3 SDSS-J135726.27+043541.4 1.23176 1132.6 1800.0 10.0 12264 2 HIRES
J140035.91+553534.4 Q1400+553 0.84000 1411.0 1774.0 3.9 12593 0 · · ·
J140428.28+335342.6 2MASS-J14042827+3353426 0.54900 1152.0 1468.0 5.1 12603 0 · · ·
J140655.66+015712.8 VV2006-J140655.7+015713 0.42650 1157.0 1472.0 4.7 12603 0 · · ·
J140732.25+550725.4 SDSSJ140732.25+550725.6 1.02700 1133.0 1472.0 11.6 12486 2 · · ·
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J140854.16+565743.3 J140854.17+565743.3 0.33628 1132.2 1433.8 10.0 13314 0 · · ·
J140923.90+261820.9 PG-1407+265 0.94000 1152.2 1800.0 38.8 11741 4 HIRES
J141036.80+295550.9 Q1410+295 0.57000 1396.0 1766.0 1.6 12593 0 · · ·
J141038.39+230447.1 SDSS-J141038.39+230447.1 0.79580 1161.2 1789.7 8.6 12958 4 · · ·
J141542.90+163413.7 SDSSJ141542.90+163413.8 0.74350 1143.0 1451.0 17.2 12486 1 · · ·
J141848.21+521755.9 GALEX1418+5217 0.23980 1431.0 1796.0 1.0 12269 0 · · ·
J141854.89+530747.5 GALEX1418+5307 0.20340 1384.0 1748.0 1.1 12269 0 · · ·
J141855.88+525931.8 GALEX1418+5259 0.28710 1431.0 1796.0 1.0 12269 0 · · ·
J141910.20+420746.9 SDSSJ141910.20+420746.9 0.87350 1135.4 1795.2 5.7 11598 5 HIRES
J141910.71+531556.7 GALEX1419+5315 0.26370 1431.0 1796.0 1.0 12269 0 · · ·
J141916.71+320302.8 J1419P3203 0.38522 1170.5 1472.3 8.2 13423 0 · · ·
J142031.70+524756.8 GALEX1420+5247 0.25250 1431.0 1796.0 1.0 12269 0 · · ·
J142043.25+524307.7 GALEX1420+5243 0.24700 1431.0 1796.0 1.0 12269 0 · · ·
J142107.56+253821.0 Q1421+253 1.05000 1387.0 1751.0 5.2 12593 1 HIRES
J142306.23+524647.0 GALEX1423+5246 0.34310 1384.0 1748.0 1.0 12269 0 · · ·
J142405.72+421646.3 GP1424+4217 0.18479 1145.0 1444.0 1.9 12928 0 · · ·
J142735.59+263214.6 87GB-142519.5+264555 0.36600 1133.0 1465.0 3.6 12603 1 · · ·
J142859.03+322506.8 J142859.03+322506.8 0.62704 1132.8 1434.2 15.4 13314 2 · · ·
J142940.74+032125.8 2MASS-J14294076+0321257 0.25309 1143.0 1468.0 5.3 12603 0 · · ·
J142946.99+064334.9 J142947.03+064334.9 0.17350 1142.2 1777.8 3.2 13017 0 · · ·
J143004.06+022213.5 J143004.07+022213.3 0.35324 1133.0 1434.0 1.6 12539 0 · · ·
J143125.88+244220.5 2MASS-J14312586+2442203 0.40659 1150.0 1472.0 5.9 12603 0 · · ·
J143452.37+353251.1 GALEX1434+3532 0.19460 1384.0 1748.0 1.0 12269 0 · · ·
J143511.53+360437.2 SDSSJ143511.53+360437.2 0.42860 1135.5 1795.3 5.8 11598 2 HIRES
J143624.13+345936.5 GALEX1436+3459 0.21310 1385.0 1749.0 1.0 12269 0 · · ·
J143720.13+344527.6 GALEX1437+3445 0.32370 1384.0 1749.0 1.0 12269 0 · · ·
J143726.14+504555.8 SDSSJ143726.14+504555.8 0.78330 1135.4 1795.3 3.0 11598 0 · · ·
J143748.28-014710.7 LBQS-1435-0134 1.30773 1152.0 1800.0 31.1 11741 3 HIRES
J144511.28+342825.4 SDSSJ144511.28+342825.4 0.69700 1135.3 1795.3 5.9 11598 0 · · ·
J145424.33+304658.3 SDSS-J145424.33+304658.3 0.46530 1138.0 1472.0 6.3 12603 0 · · ·
J145450.02+111434.4 J1454P1114 0.46750 1406.8 1777.8 4.2 13423 0 · · ·
J145608.64+275008.7 J1456P2750 0.24821 1161.0 1462.8 4.8 13423 0 · · ·
J145907.58+714019.8 SDSSJ145907.58+714019.9 0.90450 1135.0 1472.0 10.0 12486 0 · · ·
J145949.59+531909.0 SBS1458+534 0.33800 1133.0 1467.0 8.2 12276 0 · · ·
J150030.64+551708.8 CSO712 0.40400 1132.0 1467.0 11.3 12276 2 · · ·
J150204.10+064515.9 VV2000-J150204.1+064514 0.28775 1150.0 1472.0 9.1 12603 0 · · ·
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J150255.26-415429.8 QSO-1503-4155 1.02600 1171.0 1472.0 1.6 11659 0 · · ·
J150334.00-415223.4 QSO-1504-4152 0.33500 1171.0 1473.0 7.8 11659 0 · · ·
J150455.52+564919.7 SDSSJ150455.56+564920.3 0.35894 1133.0 1467.0 9.2 12276 0 · · ·
J150928.28+070235.7 SDSS-J150928.29+070235.7 0.41786 1147.0 1472.0 7.5 12603 0 · · ·
J150952.19+111047.0 SDSS-J150952.19+111047.0 0.28506 1133.0 1434.0 8.8 12614 0 · · ·
J151237.14+012845.9 SDSS-J151237.05+012846. 0.26540 1157.0 1472.0 4.1 12603 0 · · ·
J151428.64+361957.9 SDSSJ151428.64+361957.9 0.69500 1135.6 1795.7 3.8 11598 1 · · ·
J151507.43+065708.3 SDSS-J151507.43+065708.3 0.26790 1142.0 1468.0 5.5 12603 0 · · ·
J152153.80+594019.9 SBS1521+598 0.28602 1133.0 1467.0 6.9 12276 0 · · ·
J152345.90+633924.0 4C63.22 0.20400 1135.0 1468.0 4.7 12276 0 · · ·
J152424.58+095829.7 PG-1522+101 1.32825 1152.1 1800.0 22.6 11741 4 HIRES
J152728.64+654810.0 FBS1526+659 0.34500 1135.0 1467.0 7.7 12276 0 · · ·
J152840.60+282529.7 TON236 0.45000 1135.5 1795.4 18.0 12038 0 · · ·
J154121.48+281706.2 2MASS-J15412146+2817063 0.37560 1133.0 1467.0 7.8 12603 1 · · ·
J154553.63+093620.5 SDSSJ154553.48+093620.5 0.66490 1154.9 1771.5 4.3 12248 1 HIRES
J154743.50+205216.5 Q1545+210 0.26428 1066.0 1736.0 17.2 13398 0 · · ·
J155048.29+400144.9 SDSSJ155048.29+400144.9 0.49684 1135.4 1795.3 6.5 11598 4 HIRES
J155232.54+570516.5 SBS1551+572 0.36600 1133.0 1467.0 5.2 12276 2 · · ·
J155304.92+354828.6 SDSSJ155304.92+354828.6 0.72200 1135.5 1795.4 7.2 11598 2 HIRES
J155504.39+362848.0 SDSSJ155504.39+362848.0 0.71360 1135.4 1795.4 5.7 11598 1 HIRES
J155543.00+111123.9 1ES1553+113 0.36000 1135.5 1800.0 34.9 11520,12025 0 · · ·
J155855.34+125555.3 J155855.34+125555.3 0.28793 1124.9 1441.5 7.3 14071 0 · · ·
J160519.70+144852.2 SDSS-J160519.70+144852.2 0.37100 1135.0 1434.0 12.0 12614 0 · · ·
J160820.51+601827.6 RXSJ16083+6018 0.17800 1133.0 1468.0 11.3 12276 0 · · ·
J161649.42+415416.3 SDSSJ161649.42+415416.3 0.44042 1135.3 1795.3 6.5 11598 (1) · · ·
J161711.42+063833.5 SDSSJ161711.42+063833.4 0.22906 1135.5 1795.4 2.2 11598 0 · · ·
J161916.54+334238.4 SDSSJ161916.54+334238.4 0.47093 1135.5 1795.2 11.4 11598 3 HIRES
J163201.12+373749.9 PG-1630+377 1.47465 1152.2 1800.0 36.8 11741 3 HIRES
J165931.92+373528.9 Q1659+373 0.77157 1411.0 1774.0 1.8 12593 0 · · ·
J171737.99+655938.9 SDSSJ171737.95+655939.3 0.29239 1133.0 1467.0 7.8 12276 0 · · ·
J171751.61+594454.2 GALEX1717+5944 0.19790 1397.0 1760.0 1.0 12269 0 · · ·
J182157.23+642036.2 H1821+643 0.29700 1138.0 1470.0 62.9 12038 0 · · ·
J204306.27+032451.5 RXJ2043.1+0324 0.27100 1132.8 1434.2 14.8 13840 0 · · ·
J211452.58+060742.3 PG2112+059 0.45700 1132.4 1434.0 11.8 13840 0 · · ·
J213135.20-120704.5 Q2128-123 0.50100 1132.7 1800.0 15.4 13398 (1) UVES
J213849.89-382840.3 RXS-J21388-3828 0.18330 1152.1 1765.9 23.0 12936 0 · · ·
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J213944.18+024605.4 RXJ2139.7+0246 0.26000 1132.4 1434.0 14.8 13840 0 · · ·
J215451.06-441406.0 RXJ2154.1-4414 0.34400 1135.6 1795.4 27.3 11541 0 · · ·
J215501.50-092224.9 PHL1811 0.19200 1135.4 1796.6 41.9 12038 0 · · ·
J215647.46+224249.8 Q2156+224 1.29000 1411.0 1775.0 6.6 12593 5 HIRES
J223607.68+134355.3 J2236P1343 0.32571 1171.0 1472.3 9.1 13423 0 · · ·
J224520.31-465211.8 RBS1892 0.19800 1137.8 1766.0 19.9 12604 0 · · ·
J225357.75+160853.1 Q2251+155 0.85900 1142.2 1800.0 5.4 13398 1 UVES
J225738.20+134045.4 SDSSJ225738.20+134045.4 0.59390 1135.5 1795.4 5.5 11598 1 HIRES
J230222.41-550827.1 HE2259-5524 0.85100 1170.3 1471.9 15.2 13444 1 UVES
J232151.10-702644.0 RXS-J23218-7026 0.30000 1152.0 1765.9 31.8 12936 0 · · ·
J232210.97-344757.1 CTS487 0.42000 1132.5 1777.5 19.0 13448 0 · · ·
J234500.43-005936.0 SDSSJ234500.43-005936.0 0.78915 1164.4 1795.2 6.4 11598 1 HIRES
J234512.46-155507.8 PMNJ2345-1555 0.62100 1140.5 1800.0 14.5 13008 0 · · ·
J235156.11-010913.1 4C–01.61 0.17404 1152.0 1470.0 21.7 12569 0 · · ·
Note—Each of these targets was observed with COS G130M and/or G160M. SNR is given in for COS spectra binned by 3
pixels per resolution element. Nabs is the number of absorbers along a given sightline where we could estimate reliable column
densities and metallicities. If a number is between parentheses in the column Nabs, it means we could only derive a lower limit
on NH I, except for J131956.23+272808.2 where the absorber at z = 0.660356 was originally selected based on the presence of
Mg II (see text for more details); in all these cases, these absorbers are not included further in our H I-selected survey.
Table 2. Atomic Parameters and Abundances for the
Surveyed atoms and ions
Species λ log λf A Ion. Flg.
(A˚)
H I 1215.6700 2.70 12.00 1
H I 1025.7222 1.91 12.00 1
H I 972.5367 1.45 12.00 1
H I 949.7430 1.12 12.00 1
H I 937.8034 0.86 12.00 1
H I 930.7482 0.65 12.00 1
H I 926.2256 0.47 12.00 1
H I 923.1503 0.31 12.00 1
H I 920.9630 0.17 12.00 1
H I 919.3513 0.04 12.00 1
H I 916.4291 -0.28 12.00 1
Table 2 continued
Table 2 (continued)
Species λ log λf A Ion. Flg.
(A˚)
H I 917.1805 -0.18 12.00 1
H I 918.1293 -0.07 12.00 1
H I 915.3289 -0.45 12.00 1
H I 914.9192 -0.53 12.00 1
H I 914.5762 -0.61 12.00 1
O I 1302.1685 1.80 8.69 1
O I 988.7734 1.66 8.69 1
O I 1039.2304 0.97 8.69 1
O II 834.4650 2.04 8.69 1
O II 833.3294 1.87 8.69 1
O II 832.7572 1.57 8.69 1
O III 702.3320 1.98 8.69 4
O III 832.9270 1.95 8.69 4
O IV 787.7110 1.94 8.69 5
Table 2 continued
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Table 2 (continued)
Species λ log λf A Ion. Flg.
(A˚)
O IV 608.3980 1.61 8.69 5
O V 629.7300 2.51 8.69 5
O VI 1031.9261 2.14 8.69 5
O VI 1037.6167 1.83 8.69 5
C II 903.9616 2.48 8.43 2
C II 1334.5323 2.23 8.43 2
C II 903.6235 2.18 8.43 2
C II 1036.3367 2.09 8.43 2
C III 977.0201 2.87 8.43 2
C IV 1548.2040 2.47 8.43 5
C IV 1550.7810 2.17 8.43 5
Ne VIII 770.4090 1.90 7.93 5
Ne VIII 780.3240 1.60 7.93 5
Mg II 2796.3543 3.24 7.53 1
Mg II 2803.5315 2.93 7.53 1
Mg X 609.7900 1.71 7.53 5
Mg X 624.9500 1.41 7.53 5
N I 1199.5496 2.20 7.83 3
N I 1200.2233 2.02 7.83 3
N I 1200.7098 1.71 7.83 3
N I 1134.9803 1.67 7.83 3
N I 1134.4149 1.51 7.83 3
N I 1134.1653 1.22 7.83 3
N II 1083.9937 2.08 7.83 3
N III 989.7990 2.09 7.83 3
N III 763.3400 1.80 7.83 3
N IV 765.1480 2.67 7.83 5
N V 1238.8210 2.29 7.83 5
N V 1242.8040 1.98 7.83 5
Si II 1260.4221 3.17 7.51 1
Si II 1193.2897 2.84 7.51 1
Si II 1190.4158 2.54 7.51 1
Si II 1526.7070 2.31 7.51 1
Si II 1304.3702 2.05 7.51 1
Si II 1020.6989 1.23 7.51 1
Si III 1206.5000 3.29 7.51 1
Table 2 continued
Table 2 (continued)
Species λ log λf A Ion. Flg.
(A˚)
Si IV 1393.7602 2.85 7.51 4
Si IV 1402.7729 2.55 7.51 4
Fe II 2600.1729 2.79 7.45 3
Fe II 2382.7652 2.88 7.45 3
Fe II 1144.9379 1.98 7.45 3
Fe II 1608.4511 1.97 7.45 3
Fe III 1122.5240 1.79 7.45 3
S II 1259.5180 1.32 7.14 1
S II 1253.8050 1.14 7.14 1
S II 1250.5780 0.83 7.14 1
S III 677.7460 3.05 7.14 1
S III 698.7310 2.74 7.14 1
S III 724.2890 2.41 7.14 1
S III 681.4700 1.67 7.14 1
S III 1012.4950 1.65 7.14 1
S III 1190.2030 1.45 7.14 1
S IV 657.3400 2.89 7.14 5
S IV 748.4000 2.57 7.14 5
S IV 744.9070 2.27 7.14 5
S IV 809.6680 1.93 7.14 5
S IV 1062.6640 1.72 7.14 5
S V 786.4800 3.05 7.14 5
S VI 933.3780 2.61 7.14 5
S VI 944.5230 2.31 7.14 5
Note—H I and metal ions and atoms that were system-
atically surveyed. Solar abundances are from Asplund
et al. (2009). Atomic parameters for the FUV and
EUV lines are from Morton (2003) and Verner et al.
(1994). respectively. The table is sorted in decreas-
ing order of abundances. The last column present the
“ionization flag”, i.e., the elements that were used or
not in the photoionization models in papers II and III:
1: these are α-elements with low ionization stages that
are always used if uncontaminated; 2: always used if
uncontaminated but allowing for possible variation in
the [C /α] ratio; 3: often used, but sometimes removed
because nucleosythesis or depletion can affect the N /α
or Fe /α ratio, respectively; 4: sometimes used depen-
dending on the ionization conditions as these ions can
be produced by multiple ionization processes; 5: never
included because their ionization stages are too high to
typically be produced by the same processes or at the
same densities than observed for lower ions and H I.
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Table 3. Average velocities and column densities of the metal
ions in the weak H I absorbers
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
J000559.23+160948.9, z = 0.305789
C II λ903 −90, 70 · · · < 12.83
C III λ977 −90, 70 34.5± 8.8 12.93± 0.07
Fe II λ2600 −25, 25 · · · < 12.40
Fe III λ1122 −90, 70 · · · < 13.43
H I λ926 −90, 70 −5.7± 8.2 15.35± 0.09
H I λ937 −90, 70 −7.3± 3.1 15.30± 0.03
H I λ949 −90, 70 −7.0± 1.5 15.35± 0.02
H I AOD −7.0± 1.4 15.33± 0.02
H I COG · · · · · · 15.34± 0.03
H I FIT · · · · · · 15.33± 0.02
H I AVG · · · · · · 15.33± 0.01
Mg II λ2796 −25, 25 · · · < 11.59
N I λ1199 −90, 70 · · · < 13.09
N II λ1083 −90, 70 · · · < 13.23
N V λ1238 −90, 70 · · · < 13.20
O I λ1302 −90, 70 · · · < 13.60
O VI λ1037 −90, 70 · · · < 13.39
O VI λ1031 −90, 70 −44.0± 12.2 13.47± 0.11
O VI −44.0± 12.2 13.47± 0.11
S II λ1259 −90, 70 · · · < 14.08
S III λ1012 −90, 70 · · · < 13.57
S VI λ944 −90, 70 · · · < 12.92
Si II λ1193 −90, 70 · · · < 12.42
Si III λ1206 −90, 70 · · · < 12.01
J000559.23+160948.9, z = 0.347925
C II λ903 −50, 70 · · · < 13.40
C III λ977 −50, 70 0.2± 0.9 13.76± 0.02
Fe II λ2600 −25, 25 · · · < 12.17
Fe III λ1122 −50, 70 · · · < 13.32
H I λ917 −50, 70 −8.5± 4.7 16.00± 0.06
H I λ918 −50, 70 −4.3± 3.2 16.02± 0.04
H I λ919 −50, 70 −1.2± 3.0 15.99± 0.04
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ920 −50, 70 −3.8± 1.9 16.00± 0.03
H I λ923 −50, 70 −0.9± 1.4 16.01± 0.02
H I AOD −2.4± 1.0 16.01± 0.01
H I COG · · · · · · 16.02± 0.02
H I FIT · · · · · · 16.14± 0.01
H I AVG · · · · · · 16.06± 0.01
Mg II λ2796 −25, 25 6.3± 0.9 12.44± 0.04
Mg II λ2803 −25, 25 4.6± 2.0 12.46± 0.07
Mg II 6.0± 0.9 12.44± 0.03
N I λ1199 −50, 70 · · · < 13.20
N II λ1083 −50, 70 · · · < 13.04
O I λ1302 −50, 70 · · · < 13.24
O VI λ1031 −50, 70 −18.0± 2.7 13.98± 0.03
O VI λ1037 −50, 70 −25.4± 6.8 13.92± 0.07
O VI −19.0± 2.5 13.97± 0.03
S II λ1259 −50, 70 · · · < 14.04
S III λ1012 −50, 70 · · · < 13.53
S IV λ1062 −50, 70 · · · < 13.45
S VI λ933 −50, 70 · · · < 12.54
Si II λ1260 −50, 70 · · · < 12.48
Si III λ1206 −50, 70 15.7± 3.2 12.91± 0.05
J000559.23+160948.9, z = 0.366204
C II λ903 −50, 50 −18.9± 4.1 13.52± 0.06
C II λ903 −50, 50 10.6± 6.2 13.03± 0.10
C II −9.8± 3.4 13.19± 0.06
Fe II λ2600 −25, 25 · · · < 12.18
Fe III λ1122 −50, 50 · · · < 13.32
H I λ920 −50, 50 −5.1± 6.8 15.21± 0.12
H I λ926 −50, 50 0.8± 4.6 15.10± 0.08
H I λ930 −50, 50 −4.5± 2.9 15.13± 0.05
H I λ937 −50, 50 2.6± 2.2 15.08± 0.04
H I λ949 −50, 50 1.6± 1.3 15.09± 0.02
H I λ972 −50, 50 2.0± 0.7 15.06± 0.02
H I AOD 1.6± 0.6 15.08± 0.01
H I COG · · · · · · 15.13± 0.02
H I FIT · · · · · · 15.18± 0.01
Table 3 continued
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AVG · · · · · · 15.13± 0.01
Mg II λ2803 −25, 25 · · · < 11.80
Mg II λ2796 −25, 25 3.2± 5.2 11.66+0.13−0.19
Mg II 3.2± 5.2 11.66+0.13−0.19
N I λ1200 −50, 50 · · · < 13.28
N II λ1083 −50, 50 · · · < 13.02
N III λ989 −50, 50 −2.2± 3.3 13.66± 0.06
N V λ1242 −50, 50 · · · < 13.33
N V λ1238 −50, 50 −17.9± 7.1 13.43± 0.11
N V −17.9± 7.1 13.43± 0.11
O I λ1302 −50, 50 · · · < 13.40
O II λ834 −50, 50 · · · < 13.53
O III λ832 −50, 50 3.9± 2.7 14.55± 0.05
O VI λ1031 −50, 50 −3.5± 1.2 14.08± 0.02
O VI λ1037 −50, 50 −0.2± 3.1 13.84± 0.05
O VI −3.1± 1.1 14.01± 0.02
S II λ1259 −50, 50 · · · < 13.93
S III λ1012 −50, 50 · · · < 13.48
S VI λ933 −50, 50 · · · < 12.55
Si II λ1260 −50, 50 · · · < 12.10
Si III λ1206 −50, 50 5.8± 2.7 12.74± 0.05
J004222.29-103743.8, z = 0.316052
C II λ903 −60, 70 · · · < 13.23
Fe II λ2600 −10, 20 · · · < 11.95
Fe III λ1122 −60, 70 · · · < 13.73
H I λ930 −60, 70 15.3± 13.0 15.29± 0.20
H I λ949 −60, 70 −1.1± 3.8 15.35± 0.07
H I AOD 0.2± 3.7 15.34± 0.06
H I COG · · · · · · 15.51± 0.09
H I FIT · · · · · · 15.61± 0.03
H I AVG · · · · · · 15.50± 0.03
Mg II λ2803 −10, 20 · · · < 11.60
Mg II λ2796 −10, 20 7.4± 3.2 11.51+0.13−0.18
Mg II 7.4± 3.2 11.51+0.13−0.18
N I λ1199 −60, 70 · · · < 13.63
N II λ1083 −60, 70 · · · < 13.83
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N V λ1238 −60, 70 · · · < 13.63
O I λ1302 −60, 70 · · · < 13.99
O VI λ1031 −60, 70 −5.7± 7.6 14.03± 0.12
O VI λ1037 −60, 70 8.2± 11.6 14.14± 0.18
O VI −1.5± 6.4 14.06± 0.10
S II λ1259 −60, 70 · · · < 14.62
S III λ1012 −60, 70 · · · < 14.09
S IV λ1062 −60, 70 · · · < 14.05
S VI λ933 −60, 70 · · · < 13.13
Si II λ1260 −60, 70 · · · < 12.77
Si III λ1206 −60, 70 14.8± 14.5 13.07+0.14−0.21
J004705.89+031954.9, z = 0.313870
C II λ903 −50, 50 · · · < 13.23
C III λ977 −50, 50 −6.6± 2.9 13.41± 0.07
Fe II λ2600 −25, 25 · · · < 12.48
H I λ930 −50, 50 −0.2± 5.2 15.50± 0.12
H I λ937 −50, 50 −0.1± 2.9 15.57± 0.07
H I AOD −0.1± 2.5 15.55± 0.06
H I COG · · · · · · 15.64± 0.10
H I FIT · · · · · · 15.50± 0.05
H I AVG · · · · · · 15.57± 0.04
Mg II λ2796 −25, 25 · · · < 11.69
N II λ1083 −50, 50 · · · < 13.55
N III λ989 −50, 50 · · · < 13.46
O I λ988 −50, 50 · · · < 13.87
O VI λ1031 −50, 50 · · · < 13.42
S III λ1012 −50, 50 · · · < 13.93
S IV λ1062 −50, 50 · · · < 13.87
S VI λ933 −50, 50 · · · < 13.01
Si II λ1020 −50, 50 · · · < 14.33
J004705.89+031954.9, z = 0.314257
C II λ903 −50, 100 · · · < 13.32
C III λ977 −50, 100 26.5± 3.4 13.65± 0.04
Fe II λ2600 −25, 25 · · · < 12.49
H I λ930 −50, 100 21.5± 8.5 15.55± 0.12
H I λ937 −50, 100 16.8± 4.5 15.60± 0.06
Table 3 continued
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AOD 17.8± 4.0 15.59± 0.05
H I COG · · · · · · 15.55± 0.06
H I FIT · · · · · · 15.54± 0.04
H I AVG · · · · · · 15.56± 0.03
Mg II λ2796 −25, 25 · · · < 11.69
N III λ989 −50, 100 · · · < 13.56
O I λ988 −50, 100 · · · < 13.97
O VI λ1031 −50, 100 · · · < 13.51
S III λ1012 −50, 100 · · · < 14.02
S IV λ1062 −50, 100 · · · < 13.97
S VI λ933 −50, 100 · · · < 13.09
J004705.89+031954.9, z = 0.448365
C II λ903 −70, 70 7.8± 13.6 13.36+0.12−0.18
C III λ977 −70, 70 −14.2± 3.2 13.93± 0.06
Fe II λ2600 −25, 25 · · · < 12.06
H I λ923 −70, 70 15.2± 13.2 15.57± 0.17
H I λ926 −70, 70 13.0± 7.1 15.68± 0.09
H I λ937 −70, 70 5.2± 4.5 15.49± 0.06
H I λ949 −70, 70 −3.1± 3.0 15.51± 0.05
H I AOD 1.4± 2.3 15.52± 0.03
H I COG · · · · · · 15.53± 0.06
H I FIT · · · · · · 15.55± 0.03
H I AVG · · · · · · 15.53± 0.02
Mg II λ2796 −25, 25 · · · < 11.49
N III λ989 −70, 70 · · · < 13.58
O I λ988 −70, 70 · · · < 14.03
O II λ834 −70, 70 · · · < 13.73
S IV λ809 −70, 70 · · · < 14.08
S VI λ933 −70, 70 · · · < 13.00
J011013.14-021952.8, z = 0.227191
C II λ1334 −100, 100 12.2± 8.7 13.84± 0.09
C III λ977 −100, 80 −5.7± 2.1 > 14.23
Fe II λ1144 −100, 100 · · · < 13.60
Fe III λ1122 −100, 100 · · · < 13.73
H I λ930 −100, 100 −8.1± 10.1 16.01± 0.22
H I λ949 −100, 100 −2.2± 4.0 15.64± 0.48
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AOD −3.0± 3.7 15.80+0.14−0.20
H I COG · · · · · · 15.88± 0.19
H I FIT · · · · · · 15.82± 0.04
H I AVG · · · · · · 15.83± 0.08
Mg II λ2796 −25, 25 · · · < 12.14
N I λ1199 −100, 100 · · · < 13.20
N II λ1083 −100, 100 −0.0± 13.1 13.82± 0.12
O I λ1039 −100, 100 · · · < 14.57
O VI λ1031 −100, 100 −23.1± 2.6 14.48± 0.02
O VI λ1037 −100, 100 −14.3± 5.6 14.51± 0.05
O VI −21.5± 2.3 14.48± 0.02
S II λ1259 −100, 100 · · · < 14.13
S III λ1012 −100, 100 · · · < 13.85
S VI λ944 −100, 100 · · · < 13.58
S VI λ933 −100, 100 −39.4± 21.2 13.58+0.12−0.18
S VI −39.4± 21.2 13.58+0.12−0.18
Si II λ1193 −60, 60 −9.3± 3.6 13.14± 0.05
Si II λ1260 −100, 100 19.6± 5.8 13.00± 0.05
Si II −1.4± 3.1 13.05± 0.04
Si III λ1206 −100, 100 2.5± 5.7 12.84± 0.05
Si IV λ1393 −100, 100 7.5± 10.2 13.24± 0.10
J011013.14-021952.8, z = 0.536490
C II λ903 −100, 100 · · · < 13.07
C III λ977 −100, 100 −11.2± 2.2 13.76± 0.02
Fe II λ2600 −25, 25 · · · < 12.24
Fe III λ1122 −100, 100 · · · < 13.86
H I λ920 −100, 100 −20.1± 13.9 15.76± 0.12
H I λ923 −100, 100 −16.8± 9.5 15.79± 0.08
H I λ926 −100, 100 −5.0± 6.2 15.80± 0.06
H I AOD −9.9± 4.9 15.79± 0.04
H I COG · · · · · · 15.73± 0.03
H I FIT · · · · · · 15.75± 0.03
H I AVG · · · · · · 15.76± 0.02
Mg II λ2796 −25, 25 · · · < 11.83
N I λ1134 −100, 100 · · · < 13.97
N II λ1083 −100, 100 · · · < 13.50
Table 3 continued
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N III λ989 −100, 100 · · · < 13.35
N IV λ765 −100, 100 · · · < 12.98
Ne VIII λ770 −100, 100 · · · < 13.75
O I λ1039 −100, 100 · · · < 14.57
O II λ834 −100, 100 · · · < 13.64
O IV λ787 −100, 100 −25.5± 7.2 14.46± 0.07
O VI λ1031 −100, 100 −34.8± 13.2 13.99± 0.10
O VI λ1037 −100, 100 −33.6± 18.7 13.97± 0.15
O VI −34.4± 10.8 13.98± 0.08
S III λ1012 −100, 100 · · · < 13.81
S IV λ748 −100, 100 · · · < 13.33
S VI λ933 −100, 100 · · · < 13.17
Si II λ1020 −100, 100 · · · < 14.28
J011013.14-021952.8, z = 0.718956
C II λ903 −70, 70 · · · < 13.17
C II λ903 −70, 70 0.1± 8.2 13.27± 0.11
C II 0.1± 8.2 13.27± 0.11
C III λ977 −70, 70 −4.9± 3.0 > 13.74
Fe II λ2382 −25, 25 · · · < 12.09
H I λ923 −70, 70 −17.5± 8.2 15.71± 0.11
H I λ926 −70, 70 −10.3± 5.4 15.64± 0.07
H I λ930 −70, 70 −4.4± 3.5 15.57± 0.05
H I AOD −7.4± 2.8 15.60± 0.04
H I COG · · · · · · 15.62± 0.05
H I FIT · · · · · · 15.61± 0.02
H I AVG · · · · · · 15.61± 0.02
Mg II λ2796 −25, 25 · · · < 11.62
N III λ763 −70, 70 · · · < 13.88
Ne VIII λ770 −70, 70 · · · < 13.60
O I λ988 −70, 70 · · · < 13.90
O II λ834 −70, 70 · · · < 13.66
O III λ702 −70, 70 −1.2± 6.9 14.04± 0.11
O IV λ787 −70, 70 −11.9± 5.8 14.11± 0.08
O VI λ1037 −70, 70 · · · < 13.97
O VI λ1031 −70, 70 −21.0± 15.5 13.92+0.13−0.19
O VI −21.0± 15.5 13.92+0.13−0.19
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S III λ1012 −70, 70 · · · < 13.92
S III λ677 −70, 70 −1.8± 12.6 12.91+0.12−0.18
S III −1.8± 12.6 12.91+0.12−0.18
S IV λ748 −70, 70 · · · < 13.02
S V λ786 −70, 70 · · · < 12.41
S VI λ933 −70, 70 · · · < 12.87
Si II λ1020 −70, 70 · · · < 14.32
J011013.14-021952.8, z = 0.876403
C II λ903 −70, 70 · · · < 13.36
C II λ903 −70, 70 32.7± 12.0 13.40± 0.13
C II 32.7± 12.0 13.40± 0.13
Fe II λ2600 −25, 25 · · · < 12.09
H I λ918 −70, 70 −36.3± 13.6 15.90± 0.15
H I λ920 −70, 70 −1.2± 6.0 15.91± 0.09
H I λ923 −70, 70 −0.5± 4.5 15.92± 0.06
H I λ930 −70, 70 −2.1± 2.6 15.87± 0.05
H I λ937 −70, 70 −0.6± 3.4 15.84± 0.10
H I AOD −2.0± 1.8 15.89± 0.03
H I COG · · · · · · 15.84± 0.05
H I FIT · · · · · · 15.98± 0.02
H I AVG · · · · · · 15.91± 0.02
Mg II λ2796 −25, 25 · · · < 11.67
Mg X λ624 −70, 70 · · · < 14.14
Ne VIII λ770 −70, 70 −17.5± 14.9 14.02+0.13−0.19
O I λ948 −70, 70 · · · < 15.01
O II λ833 −70, 70 · · · < 13.51
O II λ834 −70, 70 −15.3± 12.9 13.56± 0.16
O II −15.3± 12.9 13.56± 0.16
O III λ702 −70, 70 −2.7± 3.6 14.47± 0.11
O III λ832 −70, 70 −5.2± 2.0 14.45± 0.04
O III −4.6± 1.8 14.45± 0.04
O IV λ608 −70, 70 −10.2± 7.4 14.72± 0.20
O IV λ787 −70, 70 4.3± 1.7 14.49± 0.03
O IV 3.5± 1.7 14.49± 0.03
O V λ629 −70, 70 4.6± 2.6 14.02± 0.04
S III λ724 −70, 70 · · · < 13.04
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S III λ698 −70, 70 5.1± 13.1 13.15+0.13−0.19
S III 5.1± 13.1 13.15+0.13−0.19
S IV λ744 −70, 70 · · · < 13.20
S V λ786 −70, 70 −11.4± 3.3 13.09± 0.04
S VI λ933 −70, 70 · · · < 12.94
J011016.25-021851.0, z = 0.399146
C II λ903 −70, 70 · · · < 13.26
C III λ977 −70, 70 −4.3± 1.2 > 14.06
Fe II λ2600 −45, 1 · · · < 12.44
Fe III λ1122 −70, 70 · · · < 13.83
H I λ916 −70, 70 −8.6± 2.3 16.80± 0.05
H I λ917 −70, 70 −10.3± 2.8 16.71± 0.07
H I AOD −9.3± 1.8 16.76± 0.04
H I COG · · · · · · 16.67± 0.04
H I LL · · · · · · 16.85± 0.05
H I AVG · · · · · · 16.77± 0.03
Mg II λ2803 −45, 1 · · · < 12.08
Mg II λ2796 −45, 1 −16.6± 3.5 12.16± 0.14
Mg II −16.6± 3.5 12.16± 0.14
N I λ1200 −70, 70 · · · < 13.64
N II λ1083 −70, 70 · · · < 13.32
N III λ989 −70, 70 1.1± 7.9 13.69± 0.11
N V λ1238 −70, 70 · · · < 13.39
O I λ988 −70, 70 · · · < 13.68
O II λ833 −70, 70 −3.5± 10.1 14.13± 0.13
O VI λ1031 −70, 70 −3.8± 3.9 14.35± 0.05
O VI λ1037 −70, 70 −1.6± 3.2 14.43± 0.04
O VI −2.5± 2.5 14.39± 0.03
S II λ1253 −70, 70 · · · < 14.56
S III λ1012 −70, 70 · · · < 13.75
S IV λ1062 −70, 70 · · · < 13.67
S VI λ944 −70, 70 · · · < 13.10
S III λ1190 −70, 70 · · · < 14.19
Si II λ1260 −70, 70 · · · < 12.68
Si III λ1206 −70, 70 −3.9± 2.8 > 13.54
J011016.25-021851.0, z = 0.535375
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C II λ903 −50, 40 · · · < 13.07
C III λ977 −50, 40 −9.3± 3.5 13.09± 0.07
Fe II λ2600 −25, 25 · · · < 12.21
Fe III λ1122 −50, 40 · · · < 13.78
H I λ923 −50, 40 21.6± 14.2 15.12± 0.22
H I λ926 −50, 40 −12.3± 7.3 15.12± 0.15
H I λ930 −50, 40 1.3± 6.8 15.11± 0.14
H I λ937 −50, 40 −9.1± 5.1 15.14± 0.11
H I AOD −5.3± 3.5 15.12± 0.07
H I COG · · · · · · 15.09± 0.05
H I AVG · · · · · · 15.11± 0.04
Mg II λ2796 −25, 25 · · · < 11.81
N I λ1134 −50, 40 · · · < 13.90
N II λ1083 −50, 40 · · · < 13.46
N III λ989 −50, 40 · · · < 13.21
Ne VIII λ770 −50, 40 · · · < 13.55
O I λ988 −50, 40 · · · < 13.63
O IV λ787 −50, 40 · · · < 13.56
O VI λ1037 −50, 40 · · · < 13.65
O VI λ1031 −50, 40 −7.1± 9.7 13.67+0.14−0.21
O VI −7.1± 9.7 13.67+0.14−0.21
S III λ1012 −50, 40 · · · < 13.74
S IV λ748 −50, 40 · · · < 13.12
S V λ786 −50, 40 · · · < 12.42
S VI λ933 −50, 40 · · · < 12.88
Si II λ1020 −50, 40 · · · < 14.21
J011016.25-021851.0, z = 0.717956
C II λ903 −50, 50 · · · < 12.93
C III λ977 −50, 50 −8.8± 6.3 13.17± 0.11
Fe II λ2382 −25, 25 · · · < 12.07
H I λ930 −50, 50 −0.7± 6.4 15.25± 0.12
H I λ937 −50, 50 1.4± 6.6 15.26± 0.12
H I AOD 0.3± 4.6 15.25± 0.08
H I COG · · · · · · 15.24± 0.05
H I AVG · · · · · · 15.25± 0.05
Mg II λ2796 −25, 25 · · · < 11.64
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N III λ763 −50, 50 · · · < 13.70
N IV λ765 −50, 50 · · · < 12.81
Ne VIII λ780 −50, 50 · · · < 13.65
Ne VIII λ770 −50, 50 7.5± 6.6 13.73± 0.12
Ne VIII 7.5± 6.6 13.73± 0.12
O I λ988 −50, 50 · · · < 13.93
O II λ834 −50, 50 · · · < 13.49
O III λ832 −50, 50 · · · < 13.51
O IV λ787 −50, 50 3.0± 1.4 14.43± 0.03
O VI λ1031 −50, 50 −1.9± 7.0 14.39± 0.14
O VI λ1037 −50, 50 −14.1± 9.9 14.53± 0.20
O VI −6.0± 5.7 14.43± 0.11
S III λ677 −50, 50 · · · < 12.54
S IV λ809 −50, 50 · · · < 13.37
S V λ786 −50, 50 · · · < 12.22
S VI λ933 −50, 50 · · · < 12.94
Si II λ1020 −50, 50 · · · < 14.36
J011623.04+142940.5, z = 0.333777
C II λ1036 −100, 100 · · · < 13.71
Fe II λ2600 −25, 25 · · · < 12.04
H I λ920 −100, 100 9.6± 13.1 16.03± 0.17
H I λ923 −100, 100 −3.5± 13.1 15.90± 0.12
H I λ926 −100, 100 7.7± 8.4 15.93± 0.09
H I λ930 −100, 100 1.6± 6.7 15.83± 0.08
H I λ937 −100, 100 −12.5± 4.2 15.94± 0.03
H I AOD −5.0± 3.1 15.92± 0.03
H I COG · · · · · · 15.91± 0.18
H I FIT · · · · · · 15.92± 0.04
H I AVG · · · · · · 15.92± 0.05
Mg II λ2803 −25, 25 · · · < 11.86
Mg II λ2796 −25, 25 8.9± 5.1 11.79± 0.15
Mg II 8.9± 5.1 11.79± 0.15
N I λ1199 −100, 100 · · · < 13.69
N II λ1083 −100, 100 · · · < 13.76
N V λ1238 −100, 100 · · · < 13.60
O I λ988 −100, 100 · · · < 14.15
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O VI λ1031 −100, 100 −9.5± 6.7 14.39± 0.06
O VI λ1037 −100, 100 13.2± 11.4 14.48± 0.10
O VI −3.6± 5.8 14.41± 0.05
S II λ1259 −100, 100 · · · < 14.32
S III λ1012 −100, 100 · · · < 14.16
S IV λ1062 −100, 100 · · · < 14.11
S VI λ933 −100, 100 · · · < 13.18
Si II λ1260 −100, 100 · · · < 12.45
Si III λ1206 −100, 100 −1.6± 12.6 13.05± 0.13
J011935.69-282131.4, z = 0.348326
C II λ1036 −100, 35 · · · < 13.03
C III λ977 −100, 35 1.8± 1.6 13.50± 0.02
Fe II λ2382 −25, 25 · · · < 12.61
H I λ917 −50, 35 −13.4± 5.3 15.67± 0.11
H I λ918 −50, 35 2.5± 4.7 15.62± 0.09
H I λ920 −50, 35 2.5± 2.2 15.66± 0.04
H I λ923 −50, 35 0.7± 1.5 15.66± 0.03
H I λ926 −100, 35 1.6± 2.6 15.64± 0.03
H I λ930 −100, 35 −1.6± 1.6 15.65± 0.02
H I AOD 0.1± 0.9 15.65± 0.01
H I COG · · · · · · 15.66± 0.01
H I FIT · · · · · · 15.65± 0.01
H I AVG · · · · · · 15.65± 0.01
Mg II λ2796 −25, 25 · · · < 11.58
N I λ1200 −100, 35 · · · < 13.30
N II λ1083 −100, 35 · · · < 13.02
N V λ1242 −100, 35 · · · < 13.24
O I λ988 −100, 35 · · · < 13.47
O VI λ1037 −100, 35 · · · < 13.29
S II λ1253 −100, 35 · · · < 14.17
S III λ1012 −100, 35 · · · < 13.49
S IV λ1062 −100, 35 · · · < 13.63
S VI λ944 −100, 35 · · · < 12.84
Si II λ1260 −100, 35 · · · < 12.14
Si III λ1206 −100, 35 0.5± 5.5 12.55± 0.05
J011935.69-282131.4, z = 0.348731
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C II λ1036 −50, 100 · · · < 13.08
C III λ977 −50, 100 −15.1± 1.2 > 13.86
Fe II λ2382 −25, 25 · · · < 12.59
H I λ917 −50, 50 −7.3± 3.8 15.95± 0.06
H I λ918 −50, 50 −7.4± 2.4 15.98± 0.04
H I λ919 −50, 50 −5.2± 1.5 16.07± 0.03
H I λ920 −50, 50 −6.2± 1.3 16.03± 0.02
H I λ923 −50, 100 −9.3± 2.1 15.97± 0.02
H I λ926 −50, 100 −6.4± 1.3 15.98± 0.02
H I AOD −6.5± 0.7 16.00± 0.01
H I COG · · · · · · 16.07± 0.01
H I FIT · · · · · · 16.02± 0.01
H I AVG · · · · · · 16.03± 0.01
Mg II λ2796 −25, 25 · · · < 11.59
N I λ1199 −50, 100 · · · < 13.15
N II λ1083 −50, 100 · · · < 13.05
N V λ1242 −50, 100 · · · < 13.27
O I λ1302 −50, 100 · · · < 13.61
O VI λ1037 −50, 100 −25.8± 8.2 13.94± 0.06
S II λ1259 −50, 100 · · · < 14.02
S III λ1190 −50, 100 · · · < 13.89
S IV λ1062 −50, 100 · · · < 13.64
S VI λ944 −50, 100 · · · < 12.86
Si II λ1260 −50, 100 · · · < 12.18
Si III λ1206 −50, 100 −16.0± 2.9 12.89± 0.03
J012236.76-284321.3, z = 0.364959
C III λ977 −70, 80 18.3± 1.0 > 14.20
Fe II λ2600 −25, 25 · · · < 12.89
Fe III λ1122 −70, 80 · · · < 13.51
H I λ920 −70, 80 −4.1± 8.9 15.57± 0.10
H I λ937 −70, 80 1.4± 2.5 15.63± 0.03
H I λ949 −70, 80 −1.7± 2.2 15.61± 0.04
H I AOD −0.4± 1.6 15.62± 0.02
H I COG · · · · · · 15.52± 0.04
H I FIT · · · · · · 15.39± 0.02
H I AVG · · · · · · 15.52± 0.02
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Mg II λ2796 −25, 25 · · · < 12.16
N I λ1199 −70, 80 · · · < 13.29
N II λ1083 −70, 80 20.0± 17.6 13.19+0.14−0.21
N III λ989 −70, 80 3.9± 6.3 13.78± 0.07
N V λ1242 −70, 80 · · · < 13.52
N V λ1238 −70, 80 −9.8± 10.7 13.55± 0.13
N V −9.8± 10.7 13.55± 0.13
O I λ1302 −70, 80 · · · < 13.84
O II λ833 −70, 80 · · · < 13.87
O III λ832 −70, 80 −11.2± 3.7 14.70± 0.07
O VI λ1031 −70, 80 23.6± 5.2 13.87± 0.06
O VI λ1037 −70, 80 13.6± 9.2 13.89± 0.11
O VI 21.1± 4.6 13.87± 0.05
S II λ1250 −70, 80 · · · < 14.64
S III λ1190 −70, 80 · · · < 14.13
S VI λ944 −70, 80 · · · < 13.05
S VI λ933 −70, 80 3.2± 16.6 12.89+0.14−0.21
S VI 3.2± 16.6 12.89+0.14−0.21
Si II λ1260 −70, 80 · · · < 12.25
Si III λ1206 −70, 80 9.4± 4.3 12.96± 0.05
J015513.20-450611.9, z = 0.222165
C II λ1036 −120, 120 · · · < 13.16
Fe II λ2600 −25, 25 · · · < 12.08
Fe III λ1122 −120, 120 · · · < 13.44
H I λ930 −120, 120 −10.1± 20.8 15.26± 0.16
H I λ937 −120, 120 −17.8± 9.8 15.16± 0.07
H I AOD −16.4± 8.8 15.17± 0.06
H I COG · · · · · · 15.16± 0.09
H I FIT · · · · · · 15.16± 0.09
H I AVG · · · · · · 15.16± 0.04
Mg II λ2796 −25, 25 · · · < 11.37
N I λ1199 −120, 120 · · · < 13.03
N III λ989 −120, 120 · · · < 13.21
O I λ971 −120, 120 · · · < 14.27
S II λ1259 −120, 120 · · · < 13.98
S III λ1190 −120, 120 · · · < 13.80
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S IV λ1062 −120, 120 · · · < 13.70
S VI λ944 −120, 120 · · · < 13.12
Si II λ1260 −120, 120 · · · < 12.13
Si III λ1206 −120, 120 · · · < 11.92
J020157.16-113233.1, z = 0.322565
C II λ903 −50, 50 · · · < 12.96
C III λ977 −50, 50 · · · < 12.21
Fe II λ2600 −25, 25 · · · < 12.41
H I λ926 −50, 50 3.1± 1.8 15.62± 0.03
H I λ937 −50, 60 5.1± 0.9 15.59± 0.02
H I AOD 4.7± 0.8 15.60± 0.02
H I COG · · · · · · 15.66± 0.02
H I FIT · · · · · · 15.64± 0.01
H I AVG · · · · · · 15.63± 0.01
Mg II λ2796 −25, 25 · · · < 11.79
N I λ1199 −50, 50 · · · < 13.11
N II λ1083 −50, 50 · · · < 13.07
N V λ1242 −50, 50 · · · < 13.33
O VI λ1031 −50, 50 · · · < 12.94
S II λ1253 −50, 50 · · · < 14.20
S III λ1190 −50, 50 · · · < 13.85
S VI λ933 −50, 50 · · · < 12.43
Si II λ1260 −50, 50 · · · < 12.20
Si III λ1206 −50, 50 · · · < 12.12
J020157.16-113233.1, z = 0.323073
C II λ1036 −40, 25 −10.0± 4.9 13.20± 0.14
C II λ903 −40, 25 7.7± 6.0 13.15± 0.14
C II −2.9± 3.8 13.17± 0.09
C III λ977 −40, 25 −5.9± 0.7 13.25± 0.02
Fe II λ2600 −40, 1 · · · < 12.37
H I λ926 −40, 25 −3.0± 1.2 15.45± 0.03
H I λ930 −40, 25 −7.1± 0.8 15.48± 0.02
H I AOD −6.0± 0.6 15.47± 0.02
H I COG · · · · · · 15.55± 0.02
H I FIT · · · · · · 15.38± 0.01
H I AVG · · · · · · 15.47± 0.01
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Mg II λ2803 −40, 1 · · · < 12.03
Mg II λ2796 −40, 1 −29.6± 4.5 11.99± 0.17
Mg II −29.6± 4.5 11.99± 0.17
N I λ1199 −40, 25 · · · < 13.02
N II λ1083 −40, 25 · · · < 12.98
N V λ1238 −40, 25 · · · < 12.92
O I λ1039 −40, 25 · · · < 14.01
O VI λ1031 −40, 25 −0.6± 7.4 12.96+0.14−0.21
S II λ1259 −40, 25 · · · < 13.96
S III λ1012 −40, 25 · · · < 13.30
S IV λ1062 −40, 25 · · · < 13.27
S VI λ933 −40, 25 · · · < 12.35
Si II λ1260 −40, 25 · · · < 12.10
Si III λ1206 −40, 25 −5.6± 8.4 12.29+0.16−0.25
J020157.16-113233.1, z = 0.323404
C II λ1036 −55, 60 2.1± 3.0 13.82± 0.04
C II λ903 −55, 60 6.2± 1.5 13.81± 0.02
C II 5.4± 1.3 13.81± 0.02
C III λ977 −55, 60 7.3± 0.6 > 14.08
Fe II λ2600 −55, 60 · · · < 12.59
H I λ926 −55, 60 7.4± 0.9 16.04± 0.01
H I λ930 −55, 60 4.1± 0.7 16.00± 0.01
H I AOD 5.3± 0.5 16.02± 0.01
H I COG · · · · · · 16.20± 0.02
H I FIT · · · · · · 16.01± 0.01
H I AVG · · · · · · 16.09± 0.01
Mg II λ2796 −55, 60 −18.0± 5.3 12.55± 0.07
Mg II λ2803 −55, 60 −16.8± 8.4 12.65± 0.11
Mg II −17.7± 4.5 12.57± 0.06
N I λ1199 −55, 60 · · · < 13.24
N II λ1083 −55, 60 11.1± 9.6 13.35± 0.16
N V λ1242 −55, 60 · · · < 13.36
O I λ1039 −55, 60 · · · < 14.15
O VI λ1037 −55, 60 · · · < 13.30
S II λ1259 −55, 60 · · · < 14.11
S III λ1012 −55, 60 · · · < 13.46
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S IV λ1062 −55, 60 · · · < 13.42
S VI λ933 −55, 60 · · · < 12.48
Si II λ1190 −55, 60 · · · < 12.79
Si II λ1260 −55, 60 1.2± 7.4 12.64± 0.12
Si II 1.2± 7.4 12.64± 0.12
J020157.16-113233.1, z = 0.324507
C II λ1036 −90, 100 · · · < 13.22
C III λ977 −90, 100 5.8± 1.2 > 13.94
Fe II λ2600 −25, 25 · · · < 12.42
H I λ923 −90, 100 13.6± 3.6 15.86± 0.03
H I λ926 −90, 100 7.5± 2.7 15.82± 0.02
H I λ930 −90, 100 3.4± 1.6 15.82± 0.02
H I AOD 5.7± 1.3 15.83± 0.01
H I COG · · · · · · 15.84± 0.02
H I FIT · · · · · · 15.86± 0.01
H I AVG · · · · · · 15.84± 0.01
Mg II λ2796 −25, 25 · · · < 11.77
N I λ1199 −90, 100 · · · < 13.47
N V λ1238 −90, 100 · · · < 13.19
O I λ1039 −90, 100 · · · < 14.26
O VI λ1031 −90, 100 −5.8± 3.3 14.08± 0.03
O VI λ1037 −90, 100 −0.8± 6.3 14.04± 0.06
O VI −4.8± 2.9 14.07± 0.03
S II λ1259 −90, 100 · · · < 14.23
S III λ1190 −90, 100 · · · < 14.00
S IV λ1062 −90, 100 · · · < 13.54
Si II λ1190 −90, 100 · · · < 12.91
Si III λ1206 −90, 100 7.8± 10.8 12.99± 0.13
J020930.74-043826.2, z = 0.390472
C II λ1036 −100, 90 −7.8± 4.1 > 14.84
C III λ977 −100, 90 −9.5± 34.3 > 14.55
Fe II λ1143 −100, 90 · · · < 14.30
Fe III λ1122 −100, 90 · · · < 13.61
H I FIT · · · · · · 18.99± 0.02
Mg II λ1239 −100, 90 · · · < 15.68
N I λ1199 −100, 90 · · · < 13.30
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N II λ1083 −100, 90 −13.8± 2.6 14.28± 0.02
N III λ989 −100, 90 1.3± 2.2 14.51± 0.02
N V λ1242 −100, 90 · · · < 13.61
O I λ1039 −100, 90 · · · < 14.76
O VI λ1037 −100, 90 · · · < 13.90
S II λ1259 −100, 90 · · · < 14.28
S IV λ1062 −100, 90 · · · < 13.59
S VI λ933 −100, 90 · · · < 12.99
Si II λ1190 −100, 90 −12.7± 2.3 14.09± 0.03
J023507.38-040205.6, z = 0.322464
C II λ1334 −70, 70 · · · < 13.30
C III λ977 −70, 70 −1.5± 3.2 13.25± 0.04
Fe II λ2600 −25, 25 · · · < 11.97
H I λ915 −70, 70 13.0± 13.5 16.03± 0.18
H I λ917 −70, 70 1.5± 11.3 16.03± 0.16
H I λ920 −70, 70 6.2± 10.3 16.01± 0.21
H I λ923 −70, 70 9.0± 2.2 16.08± 0.03
H I λ926 −70, 70 3.9± 1.5 16.02± 0.02
H I AOD 5.6± 1.2 16.04± 0.02
H I COG · · · · · · 16.13± 0.02
H I FIT · · · · · · 16.04± 0.01
H I AVG · · · · · · 16.07± 0.01
Mg II λ2796 −25, 25 · · · < 11.46
N I λ1199 −70, 70 · · · < 13.37
N III λ989 −70, 70 · · · < 13.28
N V λ1238 −70, 70 · · · < 13.10
O I λ1302 −70, 70 · · · < 13.65
O VI λ1037 −70, 70 · · · < 13.45
S II λ1250 −70, 70 · · · < 14.59
S III λ1012 −70, 70 · · · < 13.64
S IV λ1062 −70, 70 · · · < 13.61
S VI λ933 −70, 70 · · · < 12.68
Si II λ1260 −70, 70 · · · < 12.23
Si III λ1206 −70, 70 · · · < 12.27
J023507.38-040205.6, z = 0.738890
C II λ903 −45, 45 0.3± 6.8 13.40± 0.14
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C II λ903 −45, 45 10.8± 5.4 13.24± 0.10
C II 6.7± 4.2 13.28± 0.08
C III λ977 −80, 100 14.3± 2.0 > 14.27
Fe II λ2382 −45, 45 · · · < 11.97
H I λ916 −80, 100 4.3± 4.8 16.69± 0.09
H I λ917 −80, 100 0.5± 3.6 16.71± 0.05
H I λ918 −80, 100 6.4± 3.2 16.68± 0.04
H I AOD 3.9± 2.1 16.69± 0.03
H I COG · · · · · · 16.62± 0.03
H I FIT · · · · · · 16.70± 0.02
H I AVG · · · · · · 16.67± 0.01
Mg II λ2796 −45, 45 −8.8± 4.9 12.07± 0.09
N III λ989 −80, 100 5.9± 13.7 13.71± 0.14
N IV λ765 −80, 100 21.9± 8.6 13.23± 0.09
O I λ988 −80, 100 · · · < 13.83
O II λ834 −80, 100 2.4± 7.8 13.82± 0.07
O III λ832 −80, 100 6.6± 2.3 > 15.06
O IV λ787 −80, 100 25.1± 1.3 > 15.05
O VI λ1031 −80, 100 13.1± 13.1 14.29± 0.16
S III λ1012 −80, 100 · · · < 13.93
S III λ677 −80, 100 13.8± 4.3 13.21± 0.04
S III 13.8± 4.3 13.21± 0.04
S IV λ744 −80, 100 · · · < 13.17
S V λ786 −80, 100 5.7± 18.3 12.47+0.13−0.19
S VI λ933 −80, 100 · · · < 12.98
Si II λ1020 −80, 100 · · · < 14.50
J023507.38-040205.6, z = 0.807754
C II λ903 −70, 70 · · · < 12.94
C III λ977 −70, 70 9.9± 2.0 > 13.90
Fe II λ2382 −25, 25 · · · < 11.80
H I λ918 −70, 70 7.5± 11.0 15.78± 0.15
H I λ919 −70, 70 13.7± 8.9 15.75± 0.12
H I λ920 −70, 70 11.4± 6.9 15.73± 0.09
H I λ923 −70, 70 6.7± 5.7 15.69± 0.08
H I λ926 −70, 70 14.3± 3.9 15.73± 0.05
H I λ930 −70, 70 9.5± 2.8 15.69± 0.04
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ937 −70, 70 13.3± 2.0 15.70± 0.05
H I AOD 11.9± 1.4 15.71± 0.02
H I COG · · · · · · 15.67± 0.03
H I FIT · · · · · · 15.74± 0.02
H I AVG · · · · · · 15.71± 0.01
Mg II λ2796 −25, 25 · · · < 11.49
N III λ989 −70, 70 · · · < 13.75
N III λ763 −70, 70 17.5± 13.1 13.76± 0.16
N III 17.5± 13.1 13.76± 0.16
N IV λ765 −70, 70 13.2± 2.4 13.61± 0.03
Ne VIII λ770 −70, 70 6.4± 8.5 13.83± 0.11
Ne VIII λ780 −70, 70 35.8± 15.3 14.02± 0.16
Ne VIII 13.4± 7.4 13.87± 0.09
O I λ988 −70, 70 · · · < 14.11
O II λ834 −70, 70 · · · < 13.29
O III λ702 −70, 70 14.6± 2.0 14.36± 0.03
O III λ832 −70, 70 9.6± 1.9 14.49± 0.03
O III 11.8± 1.4 14.41± 0.02
O IV λ787 −70, 70 13.1± 1.7 14.60± 0.03
S III λ698 −70, 70 · · · < 12.58
S IV λ748 −70, 70 · · · < 12.74
S V λ786 −70, 70 11.9± 11.4 12.60± 0.15
S VI λ944 −70, 70 · · · < 13.14
S VI λ933 −70, 70 0.1± 15.3 12.96+0.15−0.22
S VI 0.1± 15.3 12.96+0.15−0.22
J024337.66-303048.0, z = 0.303706
C II λ903 −70, 70 · · · < 13.08
C III λ977 −70, 70 −0.8± 4.8 13.10± 0.06
Fe III λ1122 −70, 70 · · · < 13.98
H I λ919 −70, 70 13.9± 15.1 15.56± 0.20
H I λ926 −70, 70 7.1± 5.9 15.55± 0.08
H I AOD 8.0± 5.5 15.55± 0.07
H I COG · · · · · · 15.47± 0.07
H I FIT · · · · · · 15.41± 0.04
H I AVG · · · · · · 15.48± 0.04
N II λ1083 −70, 70 · · · < 13.44
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N III λ989 −70, 70 · · · < 13.44
O I λ988 −70, 70 · · · < 13.88
O VI λ1031 −70, 70 · · · < 13.30
S III λ1012 −70, 70 · · · < 14.02
S IV λ1062 −70, 70 · · · < 13.75
S VI λ944 −70, 70 · · · < 13.07
Si II λ1020 −70, 70 · · · < 14.36
J024649.86-300741.3, z = 0.312304
C II λ903 −90, 90 · · · < 13.24
C III λ977 −90, 90 7.3± 4.9 14.02± 0.06
Fe II λ2382 −25, 25 · · · < 12.73
H I λ920 −60, 60 −25.4± 12.8 15.72± 0.18
H I λ949 −90, 90 −4.2± 2.6 15.69± 0.04
H I AOD −5.0± 2.6 15.69± 0.04
H I COG · · · · · · 15.84± 0.07
H I FIT · · · · · · 15.75± 0.03
H I AVG · · · · · · 15.76± 0.03
Mg II λ2796 −25, 25 · · · < 11.72
N II λ1083 −90, 90 · · · < 13.67
O I λ1039 −90, 90 · · · < 14.74
O VI λ1031 −90, 90 33.7± 8.7 14.17± 0.08
S III λ1012 −90, 90 · · · < 14.19
S IV λ1062 −90, 90 · · · < 14.03
S VI λ944 −90, 90 · · · < 13.35
Si II λ1020 −90, 90 · · · < 14.50
J024649.86-300741.3, z = 0.335895
C II λ903 −50, 70 · · · < 13.16
Fe II λ2600 −25, 25 · · · < 12.23
H I λ919 −70, 70 22.8± 9.7 15.94± 0.13
H I λ923 −50, 70 11.0± 4.8 15.86± 0.08
H I AOD 13.3± 4.3 15.88± 0.07
H I COG · · · · · · 15.81± 0.07
H I FIT · · · · · · 15.71± 0.03
H I AVG · · · · · · 15.81± 0.04
Mg II λ2796 −25, 25 3.0± 2.2 12.23± 0.08
Mg II λ2803 −25, 25 3.3± 3.8 12.31± 0.12
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Mg II 3.1± 1.9 12.25± 0.06
N II λ1083 −50, 70 · · · < 13.77
N III λ989 −50, 70 · · · < 13.74
O I λ1039 −50, 70 · · · < 14.65
O VI λ1031 −50, 70 · · · < 13.46
S VI λ933 −50, 70 · · · < 12.95
Si II λ1020 −50, 70 · · · < 14.38
J035128.56-142908.0, z = 0.328476
C II λ1334 −70, 70 · · · < 13.66
C III λ977 −70, 70 −0.7± 2.9 13.32± 0.04
Fe II λ2600 −25, 25 · · · < 12.37
Fe III λ1122 −70, 70 · · · < 13.61
H I λ926 −70, 70 18.0± 14.9 15.17± 0.20
H I λ930 −70, 70 1.6± 10.2 15.12± 0.13
H I AOD 6.8± 8.4 15.13± 0.10
H I COG · · · · · · 15.03± 0.04
H I AVG · · · · · · 15.08± 0.06
Mg II λ2796 −25, 25 · · · < 11.74
N II λ1083 −70, 70 · · · < 13.34
N III λ989 −70, 70 · · · < 13.61
N V λ1238 −70, 70 · · · < 13.29
O I λ988 −70, 70 · · · < 13.85
O VI λ1037 −70, 70 · · · < 13.54
O VI λ1031 −70, 70 2.0± 8.4 13.63± 0.11
O VI 2.0± 8.4 13.63± 0.11
S II λ1259 −70, 70 · · · < 14.24
S III λ1012 −70, 70 · · · < 13.81
S IV λ1062 −70, 70 · · · < 13.68
S VI λ933 −70, 70 · · · < 12.86
Si II λ1260 −70, 70 · · · < 12.37
Si III λ1206 −70, 70 · · · < 12.50
J035128.56-142908.0, z = 0.356924
C II λ1036 −70, 35 −20.1± 11.2 13.43+0.13−0.18
Fe II λ2600 −25, 25 · · · < 12.34
H I λ917 −70, 35 −6.2± 2.5 16.34± 0.04
H I λ918 −70, 35 3.3± 2.0 16.38± 0.03
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ919 −70, 35 −5.1± 1.7 16.31± 0.03
H I λ920 −70, 35 −2.6± 1.3 16.32± 0.02
H I λ923 −70, 35 −2.9± 1.3 16.35± 0.02
H I AOD −2.7± 0.7 16.34± 0.01
H I COG · · · · · · 16.39± 0.01
H I FIT · · · · · · 16.41± 0.05
H I AVG · · · · · · 16.38± 0.02
Mg II λ2803 −25, 25 · · · < 11.84
Mg II λ2796 −25, 25 −13.6± 5.5 11.77± 0.15
Mg II −13.6± 5.5 11.77± 0.15
N I λ1199 −70, 35 · · · < 13.31
N III λ989 −70, 35 −6.1± 5.1 13.84± 0.08
O I λ988 −70, 35 · · · < 13.64
O VI λ1037 −70, 35 −15.6± 1.9 14.60± 0.03
S II λ1259 −70, 35 · · · < 14.24
S III λ1012 −70, 35 · · · < 13.65
S IV λ1062 −70, 35 · · · < 13.62
S VI λ944 −70, 35 · · · < 12.91
S VI λ933 −70, 35 −18.6± 8.8 12.87± 0.15
S VI −18.6± 8.8 12.87± 0.15
Si II λ1193 −70, 35 · · · < 12.68
Si II λ1260 −70, 35 −7.5± 10.9 12.62+0.13−0.18
Si II −7.5± 10.9 12.62+0.13−0.18
Si III λ1206 −70, 35 −13.8± 2.4 13.38± 0.04
J035128.56-142908.0, z = 0.357173
C II λ903 −25, 70 9.0± 3.0 > 13.85
Fe II λ1143 −25, 70 · · · < 14.02
Fe II λ2600 −25, 25 −15.2± 4.0 12.74± 0.11
Fe II −15.2± 4.0 12.74± 0.11
Fe III λ1122 −25, 70 · · · < 13.63
H I λ915 −25, 40 7.6± 1.6 16.55± 0.05
H I λ916 −25, 60 7.7± 1.7 16.49± 0.04
H I λ917 −25, 70 7.4± 1.8 16.45± 0.04
H I λ918 −25, 70 4.8± 1.3 16.47± 0.03
H I AOD 6.6± 0.8 16.48± 0.02
H I COG · · · · · · 16.66± 0.05
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I FIT · · · · · · 16.47± 0.02
H I AVG · · · · · · 16.55± 0.02
Mg II λ2803 −25, 25 −13.5± 0.6 > 13.29
N I λ1199 −25, 70 · · · < 13.29
N II λ1083 −25, 70 1.6± 4.1 13.85± 0.06
N III λ989 −25, 70 21.0± 2.0 14.09± 0.04
N V λ1238 −25, 70 · · · < 13.18
O I λ988 −25, 70 · · · < 13.70
O VI λ1037 −25, 70 5.2± 9.5 13.72± 0.16
S II λ1259 −25, 70 · · · < 14.22
S III λ1012 −25, 70 9.0± 6.2 14.05± 0.10
S IV λ1062 −25, 70 · · · < 13.60
S VI λ933 −25, 70 · · · < 12.58
Si II λ1190 −25, 70 · · · < 12.95
Si III λ1206 −25, 70 0.7± 3.4 12.98± 0.07
J035128.56-142908.0, z = 0.439804
C II λ1036 −30, 80 · · · < 13.23
Fe II λ2600 −25, 25 · · · < 12.16
Fe III λ1122 −30, 80 · · · < 13.75
H I λ926 −30, 80 17.8± 6.1 15.47± 0.09
H I λ930 −30, 80 25.4± 4.3 15.41± 0.07
H I λ937 −30, 80 9.3± 2.0 15.44± 0.03
H I λ949 −30, 80 6.9± 1.5 15.40± 0.03
H I AOD 9.4± 1.2 15.42± 0.02
H I COG · · · · · · 15.55± 0.04
H I FIT · · · · · · 15.48± 0.02
H I AVG · · · · · · 15.49± 0.02
Mg II λ2796 −25, 25 · · · < 11.44
N I λ1199 −30, 80 · · · < 13.42
N III λ989 −30, 80 · · · < 13.25
O I λ988 −30, 80 · · · < 13.67
O II λ834 −30, 80 · · · < 13.45
O VI λ1031 −30, 80 −0.5± 5.8 13.76± 0.08
S III λ1012 −30, 80 · · · < 13.66
S IV λ1062 −30, 80 · · · < 13.64
S VI λ933 −30, 80 · · · < 12.67
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Si II λ1193 −30, 80 · · · < 12.75
Si III λ1206 −30, 80 · · · < 12.32
J040148.98-054056.5, z = 0.219453
C II λ1334 −100, 100 · · · < 13.57
C III λ977 −100, 100 35.1± 6.2 > 14.20
Fe II λ2600 −25, 25 · · · < 12.26
H I λ937 −100, 100 −14.4± 31.8 15.97± 0.12
H I λ949 −100, 100 11.2± 7.7 15.66± 0.05
H I AOD 9.8± 7.5 15.68± 0.05
H I COG · · · · · · 15.61± 0.08
H I FIT · · · · · · 15.62± 0.10
H I AVG · · · · · · 15.64± 0.04
Mg II λ2796 −25, 25 · · · < 11.57
N I λ1199 −100, 100 · · · < 13.47
N II λ1083 −100, 100 · · · < 13.61
N V λ1238 −100, 100 · · · < 13.44
O I λ988 −100, 100 · · · < 14.16
O VI λ1031 −100, 100 39.5± 4.8 14.50± 0.05
O VI λ1037 −100, 100 26.9± 7.0 14.57± 0.06
O VI 35.5± 3.9 14.53± 0.04
S II λ1259 −100, 100 · · · < 14.40
S III λ1012 −100, 100 · · · < 14.11
S IV λ1062 −100, 100 15.2± 13.9 > 14.87
S VI λ933 −100, 100 · · · < 13.60
Si II λ1260 −100, 100 · · · < 12.55
Si III λ1206 −100, 100 4.1± 8.5 12.99± 0.07
Si IV λ1393 −100, 100 · · · < 13.07
J040148.98-054056.5, z = 0.323769
C II λ903 −70, 70 · · · < 13.22
C III λ977 −70, 70 −21.0± 9.7 13.25± 0.11
Fe II λ2600 −25, 25 · · · < 12.00
Fe III λ1122 −70, 70 · · · < 13.85
H I λ926 −70, 70 −1.3± 9.0 15.61± 0.12
H I λ930 −70, 70 0.2± 6.8 15.50± 0.09
H I λ937 −70, 70 −1.2± 4.3 15.52± 0.06
H I AOD −0.9± 3.4 15.53± 0.04
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I COG · · · · · · 15.43± 0.04
H I FIT · · · · · · 15.47± 0.06
H I AVG · · · · · · 15.48± 0.03
Mg II λ2803 −25, 25 · · · < 11.81
Mg II λ2796 −25, 25 −3.4± 5.6 11.59+0.14−0.22
Mg II −3.4± 5.6 11.59+0.14−0.22
N I λ1199 −70, 70 · · · < 13.73
N II λ1083 −70, 70 · · · < 13.74
N III λ989 −70, 70 · · · < 13.68
N V λ1238 −70, 70 · · · < 13.50
O I λ1302 −70, 70 · · · < 14.09
O VI λ1031 −70, 70 · · · < 13.50
S II λ1259 −70, 70 · · · < 14.49
S III λ1012 −70, 70 · · · < 14.00
S IV λ1062 −70, 70 · · · < 13.93
S VI λ933 −70, 70 · · · < 13.05
Si II λ1260 −70, 70 · · · < 12.67
Si III λ1206 −70, 70 · · · < 12.63
J040748.42-121136.3, z = 0.360742
C II λ903 −50, 50 11.3± 14.1 12.47± 0.25
C II λ903 −50, 50 15.2± 4.9 12.58± 0.07
C II 14.8± 4.6 12.56± 0.07
C III λ977 −50, 50 −1.1± 0.3 13.47± 0.01
Fe II λ2600 −25, 25 · · · < 11.50
H I λ917 −50, 50 8.5± 6.4 15.14± 0.11
H I λ918 −50, 50 2.1± 4.5 15.18± 0.08
H I λ923 −50, 50 2.6± 1.8 15.16± 0.03
H I λ930 −50, 50 1.2± 0.9 15.12± 0.01
H I λ937 −50, 50 −0.6± 0.5 15.18± 0.01
H I AOD 0.1± 0.4 15.15± 0.01
H I COG · · · · · · 15.18± 0.04
H I FIT · · · · · · 15.07± 0.01
H I AVG · · · · · · 15.14± 0.02
Mg II λ2803 −25, 25 · · · < 11.26
Mg II λ2796 −25, 25 12.5± 4.6 11.26± 0.12
Mg II 12.5± 4.6 11.26± 0.12
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N I λ1200 −50, 50 · · · < 12.85
N II λ1083 −50, 50 · · · < 12.71
N III λ989 −50, 50 · · · < 12.58
N V λ1242 −50, 50 · · · < 12.98
O I λ988 −50, 50 · · · < 12.91
O III λ832 −50, 50 · · · < 13.60
O VI λ1031 −50, 50 −5.3± 5.2 12.91± 0.09
S II λ1253 −50, 50 · · · < 13.85
S III λ1190 −50, 50 · · · < 13.46
S IV λ1062 −50, 50 −37.7± 4.1 13.87± 0.05
S VI λ944 −50, 50 · · · < 12.32
S VI λ933 −50, 50 7.5± 7.2 12.23± 0.12
S VI 7.5± 7.2 12.23± 0.12
Si II λ1260 −50, 50 · · · < 11.84
Si III λ1206 −50, 45 11.9± 1.4 12.65± 0.02
J044011.90-524818.0, z = 0.327932
C II λ1036 −50, 80 · · · < 13.22
C III λ977 −50, 80 7.8± 6.0 13.09± 0.08
Fe II λ1144 −50, 80 · · · < 13.37
H I λ918 −50, 80 14.4± 9.1 15.84± 0.13
H I λ919 −50, 80 14.9± 5.2 15.90± 0.07
H I λ920 −50, 80 2.8± 3.7 15.91± 0.05
H I λ923 −50, 80 13.3± 2.1 15.94± 0.03
H I AOD 11.3± 1.7 15.92± 0.02
H I COG · · · · · · 15.83± 0.02
H I FIT · · · · · · 15.81± 0.01
H I AVG · · · · · · 15.86± 0.01
Mg II λ1239 −50, 80 · · · < 15.66
N I λ1199 −50, 80 · · · < 13.39
N II λ1083 −50, 80 · · · < 13.51
N III λ989 −50, 80 · · · < 13.26
N V λ1238 −50, 80 · · · < 13.32
O I λ988 −50, 80 · · · < 13.75
O VI λ1037 −50, 80 · · · < 13.47
O VI λ1031 −50, 80 5.3± 10.0 13.46± 0.14
O VI 5.3± 10.0 13.46± 0.14
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S II λ1259 −50, 80 · · · < 14.28
S III λ1190 −50, 80 · · · < 14.12
S IV λ1062 −50, 80 · · · < 13.65
S VI λ944 −50, 80 · · · < 12.93
S VI λ933 −50, 80 7.2± 12.3 12.80+0.13−0.19
S VI 7.2± 12.3 12.80+0.13−0.19
Si II λ1193 −50, 80 · · · < 12.79
Si III λ1206 −50, 80 · · · < 12.26
J044011.90-524818.0, z = 0.615662
C II λ1036 −40, 40 · · · < 13.38
C II λ903 −40, 40 5.6± 4.5 13.16± 0.10
C II 5.6± 4.5 13.16± 0.10
C III λ977 −40, 40 −3.5± 1.6 > 13.73
Fe II λ2382 −20, 25 · · · < 11.73
H I λ919 −40, 40 −1.0± 3.7 15.71± 0.08
H I λ920 −40, 40 1.8± 3.1 15.70± 0.07
H I λ923 −40, 40 5.8± 2.3 15.67± 0.05
H I AOD 3.3± 1.7 15.69± 0.04
H I COG · · · · · · 15.69± 0.03
H I FIT · · · · · · 15.60± 0.03
H I AVG · · · · · · 15.66± 0.02
Mg II λ2796 −20, 25 −0.2± 1.3 12.04± 0.05
Mg II λ2803 −20, 25 2.0± 2.3 12.07± 0.09
Mg II 0.3± 1.1 12.05± 0.04
N II λ1083 −40, 40 −0.5± 4.3 14.00± 0.10
N III λ763 −40, 40 −9.0± 3.7 13.89± 0.07
N III λ989 −40, 40 −3.2± 6.2 13.76± 0.15
N III −7.5± 3.2 13.85± 0.06
Ne VIII λ770 −40, 40 6.8± 4.3 13.72± 0.08
O I λ988 −40, 40 · · · < 13.87
O II λ833 −40, 40 −4.6± 6.4 13.57± 0.14
O II λ834 −40, 40 9.5± 5.1 13.53± 0.10
O II 3.9± 4.0 13.54± 0.08
O III λ832 −40, 40 5.7± 0.9 > 14.59
O IV λ787 −40, 40 −4.6± 0.8 > 14.65
O VI λ1031 −40, 40 −0.7± 3.8 13.91± 0.08
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O VI λ1037 −40, 40 −6.7± 7.8 13.91± 0.16
O VI −1.8± 3.4 13.91± 0.07
S III λ1012 −40, 40 · · · < 13.77
S III λ724 −40, 40 7.6± 6.7 13.10± 0.15
S III 7.6± 6.7 13.10± 0.15
S IV λ744 −40, 40 · · · < 12.94
S V λ786 −40, 40 −0.6± 4.1 12.54± 0.08
S VI λ933 −40, 40 · · · < 12.62
Si II λ1020 −40, 40 · · · < 14.21
J044011.90-524818.0, z = 0.865140
Fe II λ2382 −25, 25 · · · < 11.70
H I λ920 −70, 70 7.2± 7.9 15.91± 0.11
H I λ923 −70, 70 19.6± 10.1 15.67± 0.13
H I λ930 −70, 70 10.6± 4.0 15.79± 0.08
H I AOD 11.0± 3.3 15.77± 0.06
H I COG · · · · · · 15.76± 0.08
H I FIT · · · · · · 15.78± 0.03
H I AVG · · · · · · 15.77± 0.03
Mg X λ624 −70, 70 · · · < 13.97
N III λ763 −70, 70 · · · < 13.56
N IV λ765 −70, 70 · · · < 12.69
Ne VIII λ770 −70, 70 · · · < 13.61
O I λ948 −70, 70 · · · < 15.02
O II λ832 −70, 70 · · · < 13.84
O III λ832 −70, 70 · · · < 13.45
O IV λ787 −70, 70 −1.0± 12.5 13.77+0.13−0.18
S III λ677 −70, 70 · · · < 12.20
S IV λ748 −70, 70 · · · < 12.78
S VI λ944 −70, 70 · · · < 13.44
J044117.31-431345.4, z = 0.440820
C III λ977 −60, 60 5.1± 1.0 > 14.27
Fe II λ2600 −50, 30 −8.1± 29.6 > 13.62
H I λ918 −70, 70 −3.7± 2.1 16.35± 0.03
H I λ919 −60, 60 −3.6± 1.4 16.31± 0.02
H I AOD −3.6± 1.1 16.32± 0.02
H I COG · · · · · · 16.31± 0.02
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I FIT · · · · · · 16.29± 0.01
H I AVG · · · · · · 16.31± 0.01
Mg II λ2803 −50, 30 −3.4± 21.1 > 13.50
O I λ988 −60, 60 · · · < 13.57
O II λ833 −50, 75 27.5± 1.9 14.57± 0.03
O III λ832 −60, 60 29.5± 3.3 14.18± 0.04
S IV λ809 −60, 60 · · · < 13.37
S VI λ933 −60, 60 · · · < 12.62
J055224.49-640210.7, z = 0.446088
C II λ1036 −70, 70 · · · < 13.05
C III λ977 −70, 70 8.7± 1.0 > 13.80
Fe II λ2600 −25, 25 · · · < 12.39
Fe III λ1122 −70, 70 · · · < 13.45
H I λ916 −70, 70 5.2± 5.1 15.96± 0.06
H I λ917 −70, 70 11.4± 4.1 15.98± 0.05
H I AOD 9.0± 3.2 15.97± 0.04
H I COG · · · · · · 15.91± 0.01
H I FIT · · · · · · 15.93± 0.01
H I AVG · · · · · · 15.94± 0.01
Mg II λ2796 −25, 25 · · · < 11.82
N I λ1199 −70, 70 · · · < 13.07
O II λ833 −70, 70 · · · < 13.45
O III λ832 −70, 70 −0.1± 2.0 14.37± 0.03
O VI λ1031 −70, 70 −0.6± 4.4 13.66± 0.05
O VI λ1037 −70, 70 −9.7± 8.0 13.72± 0.10
O VI −2.7± 3.9 13.67± 0.04
S III λ1012 −70, 70 · · · < 13.51
S IV λ809 −70, 70 · · · < 13.34
S VI λ944 −70, 70 · · · < 12.77
Si II λ1193 −70, 70 · · · < 12.41
Si III λ1206 −70, 70 −1.2± 3.6 12.74± 0.05
J063546.49-751616.8, z = 0.417468
C II λ1036 −80, 90 · · · < 13.16
C III λ977 −80, 90 12.3± 0.7 13.96± 0.01
Fe II λ2600 −25, 25 · · · < 12.68
Fe III λ1122 −80, 90 · · · < 13.52
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ917 −70, 90 −3.0± 15.6 15.56± 0.17
H I λ926 −80, 90 −4.6± 5.8 15.37± 0.06
H I λ930 −70, 90 −6.9± 3.2 15.45± 0.03
H I λ937 −80, 90 0.5± 2.2 15.42± 0.02
H I λ949 −80, 90 −2.3± 1.4 15.36± 0.01
H I λ972 −80, 90 5.1± 0.7 15.35± 0.01
H I AOD 2.7± 0.6 15.36± 0.01
H I COG · · · · · · 15.37± 0.01
H I FIT · · · · · · 15.43± 0.01
H I AVG · · · · · · 15.39± 0.01
Mg II λ2796 −25, 25 · · · < 11.94
N I λ1134 −80, 90 · · · < 14.10
N II λ1083 −80, 90 · · · < 13.17
N III λ989 −80, 90 19.4± 5.8 13.74± 0.05
O I λ988 −80, 90 · · · < 13.52
O II λ834 −80, 90 · · · < 13.24
O III λ832 −80, 90 24.6± 1.0 14.92± 0.03
O VI λ1031 −80, 90 15.0± 2.5 14.13± 0.03
O VI λ1037 −80, 90 16.4± 5.6 14.08± 0.05
O VI 15.3± 2.3 14.11± 0.03
S III λ1190 −80, 90 · · · < 13.94
S IV λ809 −80, 90 21.9± 3.8 14.25± 0.04
S VI λ933 −80, 90 · · · < 12.60
Si II λ1193 −80, 90 · · · < 12.51
Si III λ1206 −70, 90 −0.4± 6.2 12.68± 0.07
J063546.49-751616.8, z = 0.452768
C III λ977 −70, 70 14.5± 3.8 13.02± 0.05
Fe II λ2600 −28, 28 · · · < 12.62
Fe III λ1122 −70, 70 · · · < 13.53
H I λ920 −70, 70 11.6± 3.9 15.74± 0.04
H I λ923 −70, 70 11.3± 2.8 15.73± 0.03
H I AOD 11.4± 2.3 15.73± 0.02
H I COG · · · · · · 15.70± 0.03
H I FIT · · · · · · 15.59± 0.01
H I AVG · · · · · · 15.68± 0.01
Mg II λ2803 −28, 28 · · · < 12.24
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Mg II λ2796 −28, 28 −6.3± 6.4 12.04+0.14−0.20
Mg II −6.3± 6.4 12.04+0.14−0.20
N I λ1200 −70, 70 · · · < 13.39
O I λ1039 −70, 70 · · · < 14.26
O II λ833 −70, 70 · · · < 13.64
O III λ832 −70, 70 · · · < 13.49
O IV λ787 −70, 70 −18.9± 4.2 14.13± 0.05
O VI λ1037 −70, 70 · · · < 13.35
S III λ1190 −70, 70 · · · < 13.88
S IV λ809 −70, 70 · · · < 13.34
S V λ786 −70, 70 · · · < 12.31
S VI λ944 −70, 70 · · · < 12.86
Si II λ1193 −70, 70 · · · < 12.57
J071950.89+742757.0, z = 0.377707
C II λ903 −70, 50 · · · < 12.71
C III λ977 −70, 50 15.0± 9.0 12.73± 0.11
Fe II λ2600 −25, 25 · · · < 11.87
H I λ919 −70, 50 10.7± 13.8 15.25± 0.22
H I λ923 −40, 50 −10.7± 5.6 15.33± 0.09
H I λ926 −70, 50 −16.4± 9.2 15.21± 0.16
H I λ930 −70, 50 −14.3± 4.9 15.37± 0.07
H I λ937 −70, 50 −8.1± 2.1 15.28± 0.03
H I λ949 −70, 50 −10.8± 1.2 15.29± 0.02
H I AOD −10.2± 1.0 15.29± 0.02
H I COG · · · · · · 15.34± 0.03
H I FIT · · · · · · 15.29± 0.01
H I AVG · · · · · · 15.31± 0.01
Mg II λ2796 −25, 25 · · · < 11.34
N III λ989 −70, 50 · · · < 13.13
O I λ988 −70, 50 · · · < 13.53
O II λ834 −70, 50 · · · < 13.38
O III λ832 −70, 50 −19.1± 9.8 13.79± 0.14
O VI λ1037 −70, 50 · · · < 13.68
S III λ1012 −70, 50 · · · < 13.57
S IV λ1062 −70, 50 · · · < 13.82
S VI λ933 −70, 50 · · · < 12.80
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Si II λ1020 −70, 50 · · · < 14.02
J075112.30+291938.3, z = 0.431765
C II λ903 −70, 70 · · · < 12.62
C III λ977 −70, 70 −4.0± 3.4 12.97± 0.04
Fe II λ2600 −25, 25 · · · < 11.76
H I λ916 −70, 70 35.3± 15.2 15.67± 0.15
H I λ917 −70, 70 37.1± 12.6 15.67± 0.12
H I λ919 −70, 70 7.5± 4.6 15.71± 0.06
H I λ920 −70, 70 11.4± 5.0 15.62± 0.06
H I λ930 −70, 70 5.6± 1.4 15.64± 0.02
H I λ937 −70, 70 5.8± 0.8 15.64± 0.01
H I λ949 −70, 70 −4.5± 0.5 15.69± 0.01
H I AOD −0.7± 0.4 15.66± 0.01
H I COG · · · · · · 15.69± 0.02
H I FIT · · · · · · 15.68± 0.01
H I AVG · · · · · · 15.68± 0.01
Mg II λ2796 −25, 25 · · · < 11.32
N I λ1199 −70, 70 · · · < 13.01
N II λ1083 −70, 70 · · · < 12.98
N III λ989 −70, 70 · · · < 12.99
O I λ976 −70, 70 · · · < 14.57
O II λ834 −70, 70 · · · < 13.06
O VI λ1031 −70, 70 12.8± 4.8 13.52± 0.05
S III λ1012 −70, 70 · · · < 13.52
S IV λ1062 −70, 70 · · · < 13.31
S VI λ933 −70, 70 · · · < 12.45
Si II λ1193 −70, 70 · · · < 12.34
J075112.30+291938.3, z = 0.494502
C II λ903 −70, 70 · · · < 12.87
C III λ977 −70, 70 0.1± 2.0 13.11± 0.02
Fe II λ2382 −25, 25 · · · < 11.74
H I λ916 −50, 50 12.1± 12.1 15.37± 0.22
H I λ917 −70, 70 −16.5± 9.3 15.59± 0.11
H I λ918 −70, 70 −3.2± 14.1 15.31± 0.20
H I λ919 −70, 70 −0.3± 6.5 15.52± 0.08
H I λ920 −50, 50 4.0± 4.0 15.37± 0.07
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ930 −70, 70 −4.7± 1.9 15.45± 0.02
H I λ937 −70, 70 −2.2± 1.2 15.46± 0.02
H I λ949 −70, 70 −4.6± 0.8 15.40± 0.01
H I AOD −3.8± 0.6 15.42± 0.01
H I COG · · · · · · 15.48± 0.02
H I FIT · · · · · · 15.46± 0.01
H I AVG · · · · · · 15.45± 0.01
Mg II λ2796 −25, 25 · · · < 11.39
N I λ1199 −70, 70 · · · < 13.34
N II λ1083 −70, 70 · · · < 13.20
Ne VIII λ780 −70, 70 · · · < 13.69
O I λ1039 −70, 70 · · · < 14.09
O II λ834 −70, 70 · · · < 12.98
O III λ832 −70, 70 −3.8± 7.1 13.52± 0.09
O VI λ1031 −70, 70 −3.0± 10.7 13.19± 0.13
S IV λ1062 −70, 70 · · · < 13.51
S V λ786 −70, 70 · · · < 12.10
S VI λ933 −70, 70 · · · < 12.46
Si II λ1193 −70, 70 · · · < 12.57
J075112.30+291938.3, z = 0.829173
C II λ903 −50, 80 · · · < 12.70
C III λ977 −50, 80 1.4± 4.0 13.29± 0.05
Fe II λ2382 −25, 25 · · · < 11.65
H I λ915 −50, 80 16.3± 6.7 16.12± 0.09
H I λ916 −50, 80 6.9± 6.5 16.03± 0.09
H I λ918 −50, 80 8.1± 3.3 16.02± 0.04
H I λ920 −50, 80 3.6± 1.9 16.06± 0.02
H I AOD 5.5± 1.5 16.05± 0.02
H I COG · · · · · · 16.03± 0.01
H I FIT · · · · · · 15.99± 0.01
H I AVG · · · · · · 16.02± 0.01
Mg II λ2803 −25, 25 · · · < 11.59
Mg II λ2796 −25, 25 −4.3± 5.4 11.47+0.13−0.19
Mg II −4.3± 5.4 11.47+0.13−0.19
N III λ763 −50, 80 · · · < 13.26
N IV λ765 −50, 80 4.4± 11.9 12.60± 0.16
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Ne VIII λ780 −50, 80 · · · < 13.46
O I λ971 −50, 80 · · · < 14.29
O II λ833 −50, 80 · · · < 13.15
O III λ702 −50, 80 4.7± 7.5 13.42± 0.10
O IV λ787 −50, 80 6.0± 2.2 14.08± 0.03
S III λ677 −50, 80 · · · < 11.98
S IV λ748 −50, 80 · · · < 12.46
S V λ786 −50, 80 · · · < 12.00
S VI λ933 −50, 80 · · · < 12.56
J080908.13+461925.6, z = 0.619130
C II λ903 −90, 90 · · · < 12.96
C III λ977 −90, 90 −15.5± 2.7 > 14.34
Fe II λ2382 −25, 25 · · · < 11.53
H I λ917 −90, 90 15.0± 8.7 16.10± 0.09
H I λ919 −90, 90 −5.5± 6.4 16.02± 0.06
H I λ923 −90, 90 −8.6± 3.7 16.00± 0.04
H I λ926 −90, 90 −3.6± 2.5 16.05± 0.03
H I λ930 −90, 90 −0.1± 1.7 16.08± 0.02
H I AOD −2.0± 1.3 16.06± 0.01
H I COG · · · · · · 16.16± 0.03
H I FIT · · · · · · 16.06± 0.01
H I AVG · · · · · · 16.10± 0.01
Mg II λ2796 −25, 25 · · · < 11.19
N II λ1083 −90, 90 · · · < 13.81
N III λ989 −90, 90 · · · < 13.47
N IV λ765 −90, 90 −12.0± 2.2 13.92± 0.03
Ne VIII λ780 −90, 90 · · · < 13.83
O I λ988 −90, 90 · · · < 13.90
O II λ834 −90, 90 · · · < 13.47
O III λ832 −90, 90 −8.6± 1.9 > 15.18
O IV λ787 −90, 90 −6.2± 2.4 > 15.19
O VI λ1037 −90, 90 1.2± 3.7 14.76± 0.04
S III λ1012 −90, 90 · · · < 13.95
S IV λ1062 −90, 90 · · · < 14.07
S IV λ748 −90, 90 −14.3± 15.7 13.46± 0.16
S IV −14.3± 15.7 13.46± 0.16
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S V λ786 −90, 90 −4.1± 4.5 13.18± 0.05
S VI λ933 −90, 90 11.0± 8.5 13.33± 0.08
Si II λ1020 −90, 90 · · · < 14.40
J084349.47+411741.6, z = 0.532565
C II λ1036 −70, 70 · · · < 13.75
C III λ977 −70, 100 29.4± 3.6 > 14.14
Fe II λ2382 −5, 30 7.1± 2.4 12.48± 0.13
Fe II λ2600 −5, 30 10.5± 3.2 12.30± 0.19
Fe II 10.5± 3.2 12.40± 0.11
H I LL · · · · · · 17.00± 0.10
Mg II λ2803 −5, 30 9.7± 2.7 > 13.17
N II λ1083 −70, 100 · · · < 13.88
N III λ763 −70, 100 · · · < 14.20
N III λ989 −70, 100 20.4± 12.0 14.05± 0.14
N III 20.4± 12.0 14.05± 0.14
O III λ832 −70, 100 23.3± 13.9 > 14.76
S III λ1012 −70, 100 · · · < 14.16
S IV λ748 −70, 100 · · · < 13.62
S V λ786 −70, 100 · · · < 12.90
S VI λ933 −70, 100 · · · < 13.51
Si II λ1020 −70, 100 · · · < 14.82
J084349.47+411741.6, z = 0.533507
C II λ1036 −40, 40 · · · < 13.63
C III λ977 −40, 40 11.6± 3.2 > 13.83
Fe II λ2382 −25, 25 · · · < 12.16
H I λ918 −40, 40 −2.4± 8.3 16.22± 0.18
H I λ919 −40, 40 10.8± 6.7 16.03± 0.20
H I λ920 −40, 40 9.2± 5.1 16.11± 0.14
H I λ923 −40, 40 8.5± 4.5 16.16± 0.13
H I AOD 7.9± 2.8 16.12± 0.07
H I COG · · · · · · 16.22± 0.10
H I FIT · · · · · · 16.15± 0.05
H I AVG · · · · · · 16.17± 0.04
Mg II λ2796 −25, 25 0.1± 1.1 12.75± 0.04
N II λ1083 −40, 40 · · · < 13.69
N III λ763 −40, 40 5.9± 8.1 14.35± 0.24
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N III λ989 −40, 40 −3.7± 3.3 14.30± 0.07
N III −2.4± 3.1 14.30± 0.07
N IV λ765 −40, 40 11.0± 7.4 13.53+0.15−0.23
Ne VIII λ780 −40, 40 · · · < 14.17
O I λ988 −40, 40 · · · < 13.96
O II λ833 −40, 40 · · · < 14.14
O II λ834 −40, 40 2.9± 12.5 14.12+0.19−0.35
O II 2.9± 12.5 14.12+0.19−0.35
O III λ832 −40, 40 −2.7± 10.9 > 14.50
O IV λ787 −40, 40 6.3± 8.3 14.37+0.15−0.23
O VI λ1031 −40, 40 · · · < 13.67
S III λ1012 −40, 40 · · · < 13.96
S IV λ744 −40, 40 · · · < 13.75
S IV λ748 −40, 40 4.5± 8.8 13.85+0.17−0.29
S IV 4.5± 8.8 13.85+0.17−0.29
S VI λ933 −40, 40 · · · < 13.32
Si II λ1020 −40, 40 · · · < 14.64
J084349.47+411741.6, z = 0.541051
C II λ903 −40, 40 · · · < 13.34
C III λ977 −40, 40 −3.3± 4.3 13.29± 0.09
Fe II λ2382 −25, 25 · · · < 12.17
Fe III λ1122 −40, 40 · · · < 14.11
H I λ919 −40, 40 · · · < 15.68
H I λ923 −40, 40 13.6± 8.9 15.67+0.15−0.22
H I AOD 13.6± 8.9 15.67+0.15−0.22
Mg II λ2796 −25, 25 · · · < 11.78
N III λ989 −40, 40 · · · < 13.52
N IV λ765 −40, 40 · · · < 13.13
Ne VIII λ770 −40, 40 · · · < 13.85
O I λ988 −40, 40 · · · < 13.91
O II λ833 −40, 40 · · · < 14.08
O III λ832 −40, 40 · · · < 14.02
O VI λ1037 −40, 40 · · · < 13.90
O VI λ1031 −40, 40 4.9± 13.3 14.00+0.17−0.28
O VI 4.9± 13.3 14.00+0.17−0.28
S III λ1012 −40, 40 · · · < 14.21
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S IV λ748 −40, 40 · · · < 13.46
S V λ786 −40, 40 · · · < 12.87
J084349.47+411741.6, z = 0.543679
C II λ903 −30, 60 · · · < 13.67
C III λ977 −30, 60 4.8± 3.5 > 14.08
Fe II λ2382 −25, 25 −1.2± 4.2 12.40± 0.17
Fe II λ2600 −25, 25 0.9± 3.6 12.53± 0.14
Fe II −0.0± 2.7 12.46± 0.10
Fe III λ1122 −30, 60 · · · < 14.12
H I λ972 −30, 60 8.2± 2.8 > 15.19
H I COG · · · · · · 15.55± 0.19
H I FIT · · · · · · 15.62± 0.10
H I AVG · · · · · · 15.59± 0.10
Mg II λ2796 −25, 25 −2.8± 1.3 12.55± 0.06
Mg II λ2803 −25, 25 1.5± 2.6 12.57± 0.10
Mg II −1.9± 1.2 12.56± 0.05
N I λ1134 −30, 60 · · · < 14.52
N II λ1083 −30, 60 · · · < 13.75
N III λ763 −30, 60 · · · < 14.01
Ne VIII λ780 −30, 60 · · · < 14.14
O I λ1039 −30, 60 · · · < 14.81
O II λ833 −30, 60 · · · < 14.10
O VI λ1037 −30, 60 · · · < 13.94
S III λ1012 −30, 60 · · · < 14.25
S IV λ748 −30, 60 · · · < 13.26
S VI λ944 −30, 60 · · · < 13.26
J091029.75+101413.5, z = 0.419263
C II λ1036 −75, 75 · · · < 13.68
C III λ977 −75, 75 5.2± 8.9 13.56± 0.15
Fe II λ2600 −25, 10 · · · < 11.95
H I LL · · · · · · 16.90± 0.15
Mg II λ2796 −25, 10 · · · < 11.48
N II λ1083 −75, 75 23.3± 12.8 14.03± 0.16
N III λ989 −75, 75 · · · < 13.85
O I λ988 −75, 75 · · · < 14.27
O II λ834 −75, 75 · · · < 14.15
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O III λ832 −75, 75 · · · < 14.16
S II λ1259 −75, 75 · · · < 14.65
S III λ1012 −75, 75 · · · < 14.42
S IV λ1062 −75, 75 · · · < 13.90
S VI λ933 −75, 75 · · · < 13.56
Si II λ1260 −75, 75 · · · < 12.82
Si III λ1206 −75, 75 · · · < 12.71
J091431.77+083742.6, z = 0.507220
C II λ903 −70, 70 · · · < 13.35
H I λ915 −70, 70 3.4± 8.8 16.78± 0.13
H I λ916 −70, 70 5.9± 5.9 16.61± 0.10
H I λ917 −70, 70 7.3± 4.3 16.73± 0.09
H I λ918 −70, 70 1.5± 4.0 16.60± 0.19
H I AOD 4.4± 2.5 16.67± 0.05
H I COG · · · · · · 16.73± 0.06
H I FIT · · · · · · 16.71± 0.03
H I AVG · · · · · · 16.70± 0.03
N III λ763 −70, 70 · · · < 14.25
N IV λ765 −70, 70 −10.2± 15.6 13.64+0.16−0.25
Ne VIII λ770 −70, 70 · · · < 14.15
O I λ971 −70, 70 · · · < 14.94
O II λ834 −70, 70 −9.3± 11.4 13.92± 0.17
O III λ832 −70, 70 −0.7± 4.3 14.57± 0.09
O IV λ787 −70, 70 3.0± 5.8 14.81± 0.13
S IV λ809 −70, 70 · · · < 14.25
S V λ786 −70, 70 · · · < 12.86
S VI λ933 −70, 70 · · · < 13.14
J091440.38+282330.6, z = 0.244249
C II λ1334 −70, 70 · · · < 13.56
Fe II λ2600 −25, 25 · · · < 12.18
H I λ930 −70, 70 −13.3± 8.6 15.53± 0.12
H I λ937 −70, 70 −5.1± 5.4 15.55± 0.08
H I λ949 −70, 70 −2.1± 3.7 15.52± 0.08
H I AOD −4.2± 2.9 15.53± 0.05
H I COG · · · · · · 15.58± 0.07
H I FIT · · · · · · 15.56± 0.04
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AVG · · · · · · 15.56± 0.03
Mg II λ2796 −25, 25 · · · < 11.65
N I λ1200 −70, 70 · · · < 13.63
N II λ1083 −70, 70 · · · < 13.52
N III λ989 −70, 70 −13.1± 11.4 13.82± 0.16
N V λ1238 −70, 70 · · · < 13.42
O I λ988 −70, 70 · · · < 13.96
O VI λ1031 −70, 70 −11.8± 4.7 14.44± 0.08
O VI λ1037 −70, 70 −13.8± 5.9 14.43± 0.08
O VI −12.6± 3.7 14.43± 0.06
S II λ1253 −70, 70 · · · < 14.55
S IV λ1062 −70, 70 −5.1± 10.5 14.20± 0.14
S VI λ933 −70, 70 · · · < 13.13
Si II λ1260 −70, 70 · · · < 12.51
Si III λ1206 −70, 70 0.4± 10.8 12.64± 0.14
Si IV λ1393 −70, 70 · · · < 12.98
J091440.38+282330.6, z = 0.599535
C II λ903 −70, 70 · · · < 13.35
C III λ977 −70, 70 17.1± 10.4 13.22± 0.13
Fe II λ2600 −25, 25 · · · < 11.94
H I λ923 −70, 70 9.7± 10.6 15.58± 0.14
H I λ930 −70, 70 −6.3± 8.1 15.41± 0.10
H I λ937 −70, 70 0.3± 5.2 15.40± 0.07
H I AOD 0.1± 4.1 15.42± 0.05
H I COG · · · · · · 15.38± 0.05
H I FIT · · · · · · 15.41± 0.03
H I AVG · · · · · · 15.40± 0.02
Mg II λ2803 −25, 25 · · · < 11.83
Mg II λ2796 −25, 25 4.8± 6.7 11.60+0.15−0.24
Mg II 4.8± 6.7 11.60+0.15−0.24
N II λ1083 −70, 70 · · · < 13.73
N III λ989 −70, 70 · · · < 13.80
Ne VIII λ770 −70, 70 · · · < 13.71
O I λ988 −70, 70 · · · < 14.21
O II λ833 −70, 70 · · · < 13.73
O III λ832 −70, 70 · · · < 13.66
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O VI λ1031 −70, 70 · · · < 13.62
S III λ1012 −70, 70 · · · < 14.25
S IV λ748 −70, 70 · · · < 13.08
S V λ786 −70, 70 · · · < 12.58
S VI λ944 −70, 70 · · · < 13.31
S VI λ933 −70, 70 −26.3± 14.4 13.23± 0.17
S VI −26.3± 14.4 13.23± 0.17
J092554.44+453544.5, z = 0.309630
C II λ903 −50, 50 · · · < 12.97
C III λ977 −50, 50 11.1± 7.4 13.00± 0.14
Fe II λ2600 −25, 25 · · · < 11.89
Fe III λ1122 −50, 50 · · · < 13.51
H I λ919 −50, 50 11.1± 11.1 15.48± 0.22
H I λ923 −50, 50 1.1± 6.2 15.49± 0.11
H I λ926 −50, 50 1.6± 8.3 15.49± 0.15
H I AOD 2.9± 4.5 15.49± 0.08
H I COG · · · · · · 15.47± 0.05
H I FIT · · · · · · 15.39± 0.03
H I AVG · · · · · · 15.45± 0.03
Mg II λ2796 −25, 25 · · · < 11.32
N I λ1199 −50, 50 · · · < 13.17
N III λ989 −50, 50 · · · < 13.39
N V λ1238 −50, 50 · · · < 13.04
O I λ988 −50, 50 · · · < 13.80
O VI λ1031 −50, 50 · · · < 13.15
S II λ1259 −50, 50 · · · < 14.05
S III λ1012 −50, 50 · · · < 13.65
S IV λ1062 −50, 50 · · · < 13.67
S VI λ933 −50, 50 · · · < 12.75
Si II λ1260 −50, 50 · · · < 12.21
J093518.19+020415.5, z = 0.354712
C II λ903 −50, 50 · · · < 13.31
C III λ977 −50, 50 −11.5± 6.9 13.51± 0.16
Fe II λ2600 −25, 25 · · · < 12.55
H I λ937 −50, 50 −7.5± 5.1 15.34± 0.10
H I λ949 −50, 50 −0.1± 6.9 15.34± 0.15
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AOD −4.9± 4.1 15.34± 0.08
H I COG · · · · · · 15.40± 0.12
H I FIT · · · · · · 15.49± 0.06
H I AVG · · · · · · 15.41± 0.05
Mg II λ2796 −25, 25 · · · < 11.99
N I λ1199 −50, 50 · · · < 13.85
N II λ1083 −50, 50 · · · < 13.65
N III λ989 −50, 50 · · · < 13.64
N V λ1238 −50, 50 · · · < 13.62
O I λ988 −50, 50 · · · < 14.06
O VI λ1031 −50, 50 · · · < 13.63
S II λ1259 −50, 50 · · · < 14.44
S III λ1012 −50, 50 · · · < 14.11
S IV λ1062 −50, 50 · · · < 14.28
S VI λ933 −50, 50 · · · < 13.07
Si II λ1260 −50, 50 · · · < 12.60
Si III λ1206 −50, 50 −1.4± 8.7 12.95+0.14−0.21
J093603.88+320709.3, z = 0.390435
C II λ903 −60, 60 5.6± 11.0 13.87+0.13−0.19
C III λ977 −60, 60 13.5± 8.7 13.73+0.13−0.19
Fe II λ2382 −25, 20 · · · < 12.30
H I λ919 −60, 60 −8.9± 13.2 16.40± 0.24
H I λ920 −60, 60 −2.8± 10.6 16.33± 0.21
H I λ923 −60, 60 3.8± 8.3 16.36± 0.15
H I AOD −0.7± 5.8 16.36± 0.10
H I FIT · · · · · · 16.31± 0.07
H I AVG · · · · · · 16.34± 0.06
Mg II λ2803 −30, 10 −14.6± 1.5 12.85± 0.13
O I λ988 −60, 60 · · · < 14.26
O II λ834 −60, 60 · · · < 14.08
O III λ832 −60, 60 3.5± 13.7 14.63+0.25−0.62
O VI λ1031 −60, 60 · · · < 14.02
S III λ1012 −60, 60 · · · < 14.34
S VI λ933 −60, 60 · · · < 13.23
J093603.88+320709.3, z = 0.575283
Fe II λ2382 −25, 50 12.8± 3.4 13.16± 0.14
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Fe II λ2600 −25, 50 10.9± 5.0 13.29± 0.37
Fe II 10.9± 5.0 13.23+0.12−0.22
H I LL · · · · · · 17.15± 0.15
Mg II λ2796 −25, 50 12.8± 2.0 > 13.02
Mg II λ2803 −25, 50 15.9± 9.4 > 13.13
Mg II 15.9± 9.4 > 13.28
N III λ763 −60, 80 · · · < 14.12
O I λ929 −60, 80 · · · < 15.74
O II λ833 −60, 80 8.5± 16.2 > 14.86
O III λ832 −16, 80 16.2± 7.4 > 14.65
O IV λ787 −60, 80 · · · < 13.94
S III λ724 −60, 45 · · · < 13.85
S IV λ748 −60, 80 · · · < 13.40
S V λ786 −60, 80 · · · < 12.85
J094331.61+053131.4, z = 0.229019
C II λ1036 −50, 50 · · · < 13.59
Fe II λ2600 −25, 25 · · · < 12.07
H I λ937 −50, 50 10.2± 28.8 15.76± 0.22
H I λ949 −50, 50 10.4± 6.0 15.44± 0.08
H I AOD 10.4± 5.9 15.46± 0.07
H I COG · · · · · · 15.65± 0.21
H I FIT · · · · · · 15.55± 0.10
H I AVG · · · · · · 15.56± 0.08
Mg II λ2796 −25, 25 · · · < 11.46
N I λ1199 −50, 50 · · · < 13.49
N II λ1083 −50, 50 · · · < 13.64
N V λ1238 −50, 50 · · · < 13.43
O I λ1302 −50, 50 · · · < 14.20
O VI λ1031 −50, 50 · · · < 13.51
S II λ1253 −50, 50 · · · < 14.62
S III λ1012 −50, 50 · · · < 14.05
S IV λ1062 −50, 50 · · · < 14.14
S VI λ933 −50, 50 · · · < 13.51
Si II λ1260 −50, 50 · · · < 12.60
Si III λ1206 −50, 50 17.8± 7.8 12.84± 0.16
Si IV λ1393 −50, 50 · · · < 13.18
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
J094930.30-051453.9, z = 0.635183
Fe II λ2382 −110, 75 −38.5± 1.0 13.55± 0.01
Fe II λ2600 −110, 75 −41.1± 1.2 13.62± 0.01
Fe II −41.1± 1.2
H I LL · · · · · · 17.40± 0.05
Mg II λ2803 −110, 75 −23.0± 1.3 13.71± 0.01
N II λ1083 −100, 150 · · · < 14.20
O I λ988 −100, 150 · · · < 14.36
S III λ1012 −100, 150 · · · < 14.52
S IV λ1062 −100, 150 · · · < 14.45
S VI λ944 −100, 150 · · · < 14.02
J094930.30-051453.9, z = 0.749827
C III λ977 −125, 150 14.0± 17.5 > 14.50
Fe II λ2382 −92, 55 −36.1± 6.3 12.53± 0.06
Fe II λ2600 −92, 55 −43.5± 7.0 12.58± 0.07
Fe II −43.5± 7.0 12.56± 0.05
H I LL · · · · · · 17.35± 0.05
Mg II λ2796 −92, 55 −36.7± 1.2 12.92± 0.01
Mg II λ2803 −92, 55 −34.6± 2.2 12.95± 0.02
Mg II −34.6± 2.2 12.98± 0.03
N III λ989 −125, 150 · · · < 14.08
S III λ1012 −125, 150 · · · < 14.66
S IV λ809 −125, 150 · · · < 14.56
S VI λ944 −125, 150 · · · < 13.80
S VI λ933 −125, 150 62.3± 27.2 13.63+0.12−0.17
S VI 62.3± 27.2 13.63+0.12−0.17
J095123.92+354248.8, z = 0.337786
C II λ1036 −125, 110 −21.0± 3.9 14.64± 0.06
C III λ977 −125, 110 −10.8± 6.9 > 14.60
H I LL · · · · · · 17.65± 0.05
Mg II λ2803 −230, 130 −15.8± 6.5 > 13.36
N II λ1083 −125, 110 −6.7± 9.0 14.17± 0.07
N III λ989 −125, 110 11.2± 11.9 14.33± 0.12
O I λ988 −125, 110 · · · < 14.23
S III λ1012 −125, 110 · · · < 14.07
S IV λ1062 −125, 110 · · · < 13.98
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S VI λ944 −125, 110 · · · < 13.35
Si II λ1020 −125, 110 · · · < 14.47
J095914.83+320357.2, z = 0.442677
C III λ977 −60, 60 −1.5± 6.5 13.35± 0.12
Fe II λ2382 −25, 25 · · · < 12.12
H I λ920 −60, 60 −3.8± 6.2 16.02± 0.10
H I λ923 −60, 60 2.9± 5.9 15.94± 0.09
H I AOD −0.3± 4.3 15.97± 0.06
H I COG · · · · · · 15.90± 0.06
H I FIT · · · · · · 15.91± 0.03
H I AVG · · · · · · 15.93± 0.03
Mg II λ2796 −25, 25 · · · < 11.59
N III λ989 −60, 60 · · · < 13.65
O I λ988 −60, 60 · · · < 14.07
O II λ834 −60, 60 · · · < 13.60
O III λ832 −60, 60 · · · < 13.69
S III λ1012 −60, 60 · · · < 14.29
S IV λ809 −60, 60 · · · < 14.02
S VI λ933 −60, 60 · · · < 13.06
J100102.64+594414.2, z = 0.415649
C II λ903 −60, 25 · · · < 13.38
C III λ977 −60, 25 −7.1± 2.3 > 14.03
Fe II λ1144 −60, 25 · · · < 13.65
Fe III λ1122 −60, 25 · · · < 13.87
H I λ918 −60, 25 −11.5± 7.4 15.93± 0.16
H I λ926 −60, 25 −7.7± 2.1 15.79± 0.04
H I λ930 −60, 25 −6.6± 1.6 15.74± 0.03
H I λ937 −60, 25 −7.2± 1.4 15.76± 0.04
H I AOD −7.2± 0.9 15.76± 0.02
H I COG · · · · · · 15.94± 0.05
H I FIT · · · · · · 15.79± 0.03
H I AVG · · · · · · 15.84± 0.02
Mg II λ1239 −60, 25 · · · < 15.66
N I λ1134 −60, 25 · · · < 13.96
N II λ1083 −60, 25 · · · < 13.24
N III λ989 −60, 25 −9.6± 6.6 13.65± 0.14
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N V λ1238 −60, 25 · · · < 13.26
O I λ988 −60, 25 · · · < 13.73
O VI λ1037 −60, 25 · · · < 13.39
O VI λ1031 −60, 25 −4.6± 7.9 13.27+0.13−0.19
O VI −4.6± 7.9 13.27+0.13−0.19
S II λ1259 −60, 25 · · · < 14.44
S III λ1012 −60, 25 · · · < 13.94
S IV λ1062 −60, 25 · · · < 13.57
S VI λ933 −60, 25 · · · < 12.68
Si II λ1193 −60, 25 · · · < 12.70
Si III λ1206 −60, 25 −8.5± 2.5 13.18± 0.09
J100102.64+594414.2, z = 0.416042
C II λ1036 −60, 100 18.1± 4.1 14.10± 0.05
C II λ903 −60, 100 11.4± 5.2 14.04± 0.06
C II 15.5± 3.2 14.07± 0.04
C III λ977 −60, 100 6.0± 4.9 > 14.54
Fe II λ1144 −60, 100 · · · < 13.79
Fe III λ1122 −60, 100 · · · < 14.03
H I λ916 −60, 100 1.7± 8.4 16.52± 0.10
H I λ917 −60, 100 3.2± 6.8 16.52± 0.08
H I λ918 −60, 100 7.8± 5.2 16.54± 0.06
H I AOD 5.2± 3.7 16.53± 0.04
H I COG · · · · · · 16.56± 0.03
H I FIT · · · · · · 16.47± 0.02
H I AVG · · · · · · 16.52± 0.02
Mg II λ1239 −60, 100 · · · < 15.80
N I λ1199 −60, 100 · · · < 13.49
N II λ1083 −60, 100 32.1± 17.0 13.56+0.13−0.19
N III λ989 −60, 100 14.7± 4.8 14.21± 0.05
N V λ1238 −60, 100 · · · < 13.41
O I λ988 −60, 100 · · · < 13.91
O VI λ1031 −60, 100 18.6± 1.9 14.45± 0.02
O VI λ1037 −60, 100 14.4± 3.5 14.40± 0.04
O VI 17.7± 1.7 14.44± 0.02
S II λ1259 −60, 100 · · · < 14.57
S III λ1012 −60, 100 · · · < 14.09
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S IV λ1062 −60, 100 · · · < 13.72
S VI λ933 −60, 100 · · · < 12.83
Si II λ1193 −60, 100 · · · < 12.83
Si III λ1206 −60, 100 6.3± 4.3 > 13.78
J100110.20+291137.5, z = 0.556468
C II λ903 −50, 50 · · · < 13.35
C III λ977 −50, 50 2.4± 3.6 > 13.74
Fe II λ1144 −50, 50 · · · < 14.47
Fe III λ1122 −50, 50 · · · < 14.14
H I λ937 −50, 50 7.1± 3.8 15.38± 0.09
H I λ949 −50, 50 6.7± 2.8 15.34± 0.09
H I AOD 6.8± 2.2 15.36± 0.06
H I COG · · · · · · 15.35± 0.08
H I FIT · · · · · · 15.42± 0.04
H I AVG · · · · · · 15.38± 0.03
N I λ1134 −50, 50 · · · < 14.56
N II λ1083 −50, 50 · · · < 13.77
N III λ989 −50, 50 · · · < 13.57
Ne VIII λ770 −50, 50 · · · < 13.94
O I λ988 −50, 50 · · · < 14.01
O II λ834 −50, 50 · · · < 13.87
O III λ832 −50, 50 1.5± 12.7 > 14.53
O IV λ787 −50, 50 14.6± 5.1 > 14.63
O VI λ1031 −50, 50 14.7± 6.4 > 14.51
S III λ1012 −50, 50 · · · < 14.32
S IV λ748 −50, 50 · · · < 13.37
S VI λ933 −50, 50 · · · < 12.99
Si II λ1020 −50, 50 · · · < 14.61
J100535.25+013445.5, z = 0.418522
C II λ1036 −60, 60 7.9± 8.4 13.48± 0.12
C II λ903 −60, 60 1.0± 7.8 13.57± 0.13
C II 4.2± 5.7 13.52± 0.08
C III λ977 −60, 60 −2.1± 1.8 > 13.57
Fe II λ1144 −60, 60 · · · < 13.59
Fe II λ2382 −10, 25 8.8± 2.2 12.48± 0.14
Fe II λ2600 −10, 25 9.9± 1.5 12.59± 0.08
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Fe II 9.9± 1.5 12.54± 0.08
Fe III λ1122 −60, 60 · · · < 13.81
H I COG · · · · · · 16.84± 0.02
H I LL · · · · · · 16.95± 0.10
H I AVG · · · · · · 16.89± 0.04
Mg II λ2796 −10, 25 10.9± 0.4 12.71± 0.03
Mg II λ2803 −10, 25 9.3± 0.6 12.74± 0.03
Mg II 9.3± 0.6 12.73± 0.02
N I λ1134 −60, 60 · · · < 13.89
N II λ1083 −60, 60 · · · < 13.22
N III λ989 −60, 60 · · · < 13.30
N V λ1238 −60, 60 · · · < 13.18
O I λ976 −60, 60 · · · < 14.27
O II λ833 −60, 60 9.0± 6.6 > 14.16
O VI λ1037 −60, 60 · · · < 13.41
O VI λ1031 −60, 60 −6.3± 8.1 13.42± 0.12
O VI −6.3± 8.1 13.42± 0.12
S II λ1253 −60, 60 · · · < 14.60
S III λ1012 −60, 60 · · · < 13.96
S IV λ1062 −60, 60 · · · < 13.56
S VI λ933 −60, 60 · · · < 12.69
Si II λ1193 −60, 60 · · · < 12.59
Si III λ1206 −60, 60 5.3± 2.9 > 12.98
J100535.25+013445.5, z = 0.419686
C II λ1036 −40, 40 · · · < 13.04
C III λ977 −40, 40 −3.6± 5.8 12.70± 0.14
Fe II λ2600 −25, 25 · · · < 12.12
Fe III λ1122 −40, 40 · · · < 13.71
H I λ923 −50, 50 −2.9± 3.7 15.84± 0.07
H I λ926 −50, 50 1.2± 3.6 15.72± 0.06
H I AOD −0.8± 2.6 15.76± 0.04
H I COG · · · · · · 15.85± 0.04
H I FIT · · · · · · 15.76± 0.02
H I AVG · · · · · · 15.79± 0.02
Mg II λ2796 −25, 25 · · · < 11.55
N I λ1200 −40, 40 · · · < 13.62
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N II λ1083 −40, 40 · · · < 13.13
N V λ1238 −40, 40 · · · < 13.08
O I λ988 −40, 40 · · · < 13.66
O II λ834 −40, 40 · · · < 13.41
O III λ832 −40, 40 · · · < 13.50
O VI λ1031 −40, 40 · · · < 12.99
S II λ1259 −40, 40 · · · < 14.33
S III λ1012 −40, 40 · · · < 13.85
S IV λ1062 −40, 40 · · · < 13.46
S VI λ933 −40, 40 · · · < 12.59
Si II λ1260 −40, 40 · · · < 12.49
Si III λ1206 −40, 40 · · · < 12.05
J100535.25+013445.5, z = 0.836989
C II λ903 −60, 30 · · · < 12.97
C III λ977 −60, 30 −11.1± 5.1 > 13.78
Fe II λ2382 −10, 30 · · · < 11.89
H I λ916 −60, 30 1.0± 2.8 16.50± 0.06
H I λ917 −60, 30 −6.9± 2.2 16.47± 0.04
H I AOD −4.0± 1.7 16.48± 0.03
H I COG · · · · · · 16.53± 0.04
H I FIT · · · · · · 16.56± 0.02
H I AVG · · · · · · 16.52± 0.02
Mg II λ2803 −10, 30 · · · < 11.86
Mg II λ2796 −10, 30 11.3± 3.7 11.82+0.13−0.18
Mg II 11.3± 3.7 11.82+0.13−0.18
Mg X λ624 −60, 30 · · · < 14.31
N III λ763 −60, 30 · · · < 13.51
N IV λ765 −60, 30 · · · < 12.65
Ne VIII λ780 −60, 30 · · · < 13.94
Ne VIII λ770 −60, 30 −10.9± 7.9 13.68± 0.16
Ne VIII −10.9± 7.9 13.68± 0.16
O I λ971 −60, 30 · · · < 14.64
O II λ833 −60, 30 · · · < 13.40
O II λ834 −60, 30 −13.9± 8.0 13.42+0.13−0.18
O II −13.9± 8.0 13.42+0.13−0.18
O III λ702 −60, 30 −9.6± 2.4 14.35± 0.06
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O III λ832 −60, 30 −0.0± 1.8 14.29± 0.04
O III −3.4± 1.4 14.31± 0.03
O IV λ787 −60, 30 −0.8± 6.9 13.97± 0.14
O V λ629 −60, 30 · · · < 13.17
S III λ698 −60, 30 · · · < 12.82
S IV λ657 −60, 30 −15.2± 8.3 12.84± 0.17
S IV λ748 −60, 30 −12.2± 7.8 12.96± 0.15
S IV −13.6± 5.7 12.89± 0.11
S V λ786 −60, 30 · · · < 12.50
S VI λ944 −60, 30 · · · < 13.05
J100535.25+013445.5, z = 0.837390
C II λ903 −30, 60 · · · < 12.98
C III λ977 −30, 60 4.6± 9.6 > 13.77
Fe II λ2382 −25, 25 · · · < 11.92
H I λ916 −30, 60 −5.0± 3.8 16.35± 0.07
H I λ917 −30, 60 3.8± 2.7 16.35± 0.05
H I λ919 −30, 60 3.2± 1.8 16.33± 0.04
H I λ920 −30, 60 2.5± 1.4 16.32± 0.04
H I AOD 2.4± 1.0 16.33± 0.02
H I COG · · · · · · 16.40± 0.04
H I FIT · · · · · · 16.35± 0.02
H I AVG · · · · · · 16.36± 0.02
Mg II λ2796 −25, 25 · · · < 11.68
Mg X λ624 −30, 60 · · · < 14.30
N III λ763 −30, 60 15.2± 4.9 14.03± 0.09
N IV λ765 −30, 60 · · · < 12.65
Ne VIII λ770 −30, 60 · · · < 13.42
O I λ971 −30, 60 · · · < 14.67
O II λ834 −30, 60 · · · < 13.21
O III λ702 −30, 60 −3.7± 3.3 14.22± 0.07
O III λ832 −30, 60 2.8± 2.2 14.16± 0.05
O III 0.8± 1.8 14.18± 0.04
O IV λ787 −30, 60 −0.6± 6.6 14.00± 0.13
O V λ629 −30, 60 · · · < 13.20
S III λ698 −30, 60 · · · < 12.82
S IV λ657 −30, 60 · · · < 12.61
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S V λ786 −30, 60 · · · < 12.50
S VI λ944 −30, 60 · · · < 13.04
J100535.25+013445.5, z = 0.839400
C II λ903 −55, 55 · · · < 13.06
Fe II λ2382 −25, 25 · · · < 11.93
H I λ920 −55, 55 −2.2± 2.8 16.08± 0.05
H I λ923 −55, 55 2.5± 2.1 16.08± 0.04
H I λ926 −55, 55 2.3± 1.6 16.12± 0.03
H I AOD 1.6± 1.2 16.10± 0.02
H I COG · · · · · · 16.17± 0.03
H I FIT · · · · · · 16.12± 0.02
H I AVG · · · · · · 16.13± 0.01
Mg II λ2796 −25, 25 · · · < 11.64
Mg X λ624 −55, 55 · · · < 14.34
N IV λ765 −55, 55 · · · < 12.68
Ne VIII λ780 −55, 55 · · · < 13.98
O I λ976 −55, 55 · · · < 15.50
O II λ834 −55, 55 · · · < 13.26
S III λ698 −55, 55 · · · < 12.89
S IV λ657 −55, 55 · · · < 12.66
S V λ786 −55, 55 · · · < 12.53
S VI λ933 −55, 55 · · · < 12.79
J100902.06+071343.8, z = 0.337193
C II λ1036 −65, 40 · · · < 13.59
C III λ977 −65, 40 −15.2± 7.9 > 14.01
Fe II λ2600 −25, 25 · · · < 11.96
Fe III λ1122 −65, 40 · · · < 13.82
H I λ949 −65, 40 −7.1± 2.5 15.49± 0.07
H I FIT · · · · · · 15.55± 0.07
H I AVG · · · · · · 15.55 0.200.07
Mg II λ2796 −25, 25 −4.7± 1.6 12.18± 0.05
Mg II λ2803 −25, 25 −4.3± 3.2 12.14± 0.11
Mg II −4.6± 1.5 12.17± 0.04
N I λ1199 −65, 40 · · · < 13.65
N III λ989 −65, 40 · · · < 13.59
N V λ1238 −65, 40 · · · < 13.65
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O I λ1302 −65, 40 · · · < 13.97
O VI λ1031 −65, 40 · · · < 13.53
S II λ1259 −65, 40 · · · < 14.64
S III λ1190 −65, 40 · · · < 14.56
S IV λ1062 −65, 40 · · · < 13.94
S VI λ944 −65, 40 · · · < 13.39
Si II λ1260 −65, 40 · · · < 12.76
Si III λ1206 −65, 40 −7.5± 25.8 > 13.47
J100902.06+071343.8, z = 0.355352
C II λ1036 −24, 38 2.1± 3.8 > 14.33
C III λ977 −50, 25 −10.9± 6.9 > 14.24
Fe II λ2382 −50, 25 −15.8± 7.1 12.44± 0.17
Fe II λ2600 −50, 25 −12.1± 7.4 12.28± 0.17
Fe II −14.0± 5.1 12.34± 0.12
H I λ918 −50, 25 −2.0± 3.7 16.40± 0.09
H I λ919 −50, 25 −2.4± 2.6 16.37± 0.08
H I AOD −2.2± 2.1 16.38± 0.06
H I COG · · · · · · 16.59± 0.11
H I FIT · · · · · · 16.33± 0.04
H I AVG · · · · · · 16.45± 0.05
Mg II λ2796 −50, 25 −9.3± 0.8 12.84± 0.03
Mg II λ2803 −50, 25 −9.8± 1.0 12.93± 0.02
Mg II −9.5± 0.6 12.90± 0.02
Mg II SAT · · · · · · 13.01± 0.05
N II λ1083 −50, 25 · · · < 13.52
N III λ989 −50, 25 −5.3± 3.8 14.17± 0.14
N V λ1238 −50, 25 · · · < 13.56
O I λ1302 −50, 25 · · · < 13.83
O VI λ1037 −50, 25 −12.3± 5.1 14.36± 0.14
S II λ1259 −50, 25 · · · < 14.52
S III λ1190 −50, 25 · · · < 14.58
S IV λ1062 −50, 25 · · · < 14.11
S VI λ933 −50, 25 · · · < 12.98
Si II λ1260 −50, 25 · · · < 12.67
Si III λ1206 −50, 25 −4.5± 6.9 > 13.52
J100902.06+071343.8, z = 0.355967
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C II λ1036 −100, 100 −5.2± 4.8 > 15.07
C III λ977 −100, 100 −12.3± 11.8 > 14.66
Fe II λ2600 −100, 100 −21.5± 78.9 > 13.81
Fe III λ1122 −100, 100 −3.1± 11.5 14.53± 0.11
H I FIT · · · · · · 18.68± 0.18
Mg II λ2803 −100, 100 −14.7± 3.0 > 14.01
N I λ1134 −100, 100 · · · < 14.18
N II λ1083 −100, 100 −15.9± 7.7 14.41± 0.07
N III λ989 −100, 100 −13.0± 6.9 > 14.96
N V λ1238 −100, 100 · · · < 13.80
O I λ1039 −100, 100 · · · < 14.84
O I λ988 −100, 100 −26.6± 20.5 14.43+0.13−0.18
O I −26.6± 20.5 14.43+0.13−0.18
S II λ1259 −100, 100 · · · < 14.75
S IV λ1062 −100, 100 · · · < 14.35
S VI λ933 −100, 100 · · · < 13.15
Si II λ1304 −100, 100 −2.4± 8.5 14.42± 0.08
Si III λ1206 −100, 100 −10.3± 11.4 > 14.07
J100902.06+071343.8, z = 0.375468
C II λ1036 −75, 75 · · · < 13.63
Fe II λ2600 −25, 25 · · · < 11.92
Fe III λ1122 −75, 75 · · · < 14.04
H I λ930 −75, 75 4.6± 14.1 15.54+0.14−0.21
H I COG · · · · · · 15.51± 0.12
H I FIT · · · · · · 15.45± 0.06
H I AVG · · · · · · 15.50± 0.08
Mg II λ2803 −25, 25 · · · < 11.72
Mg II λ2796 −25, 25 1.2± 5.5 11.56+0.14−0.20
Mg II 1.2± 5.5 11.56+0.14−0.20
N I λ1199 −75, 75 · · · < 13.81
N II λ1083 −75, 75 · · · < 13.62
N III λ989 −75, 75 · · · < 13.80
N V λ1238 −75, 75 · · · < 13.73
O I λ988 −75, 75 · · · < 14.35
S II λ1259 −75, 75 · · · < 14.61
S III λ1012 −75, 75 · · · < 14.15
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S VI λ933 −75, 75 · · · < 13.30
Si II λ1260 −75, 75 · · · < 12.75
Si III λ1206 −75, 75 · · · < 12.73
J101622.60+470643.3, z = 0.252326
C II λ1036 −100, 60 −29.0± 4.1 > 14.69
C III λ977 −100, 60 −0.5± 20.5 > 14.57
Fe II λ2600 −100, 50 −2.3± 5.0 > 13.54
H I LL · · · · · · 17.25± 0.10
Mg II λ2803 −100, 50 −19.7± 2.2 > 13.52
Mg II λ2803 −100, 230 7.3± 4.1 13.47± 0.03
Mg II 7.3± 4.1 13.55± 0.05
N II λ1083 −100, 60 · · · < 13.67
N III λ989 −100, 60 2.4± 5.1 14.42± 0.06
O I λ988 −100, 150 · · · < 14.12
S II λ1259 −100, 60 · · · < 14.58
S III λ1012 −100, 60 · · · < 14.03
S IV λ1062 −100, 60 · · · < 14.02
S VI λ933 −100, 60 · · · < 13.41
Si II λ1206 −100, 60 −15.5± 9.4 13.69± 0.10
Si III λ1206 −100, 60 −17.5± 5.1 > 13.84
Si IV λ1402 −100, 60 · · · < 13.47
J101622.60+470643.3, z = 0.263820
C II λ1334 −60, 45 · · · < 13.67
C III λ977 −60, 45 3.5± 6.9 > 14.09
Fe II λ2600 −25, 25 · · · < 12.20
H I λ930 −60, 45 −3.4± 7.1 15.44± 0.12
H I λ937 −60, 45 3.3± 6.3 15.32± 0.10
H I AOD 0.3± 4.7 15.36± 0.07
H I COG · · · · · · 15.35± 0.07
H I FIT · · · · · · 15.51± 0.03
H I AVG · · · · · · 15.41± 0.03
Mg II λ2796 −25, 25 −1.9± 2.3 12.11± 0.08
N I λ1199 −60, 45 · · · < 13.48
N II λ1083 −60, 45 · · · < 13.56
N V λ1238 −60, 45 · · · < 13.52
O I λ988 −60, 45 · · · < 13.93
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O VI λ1037 −60, 45 · · · < 14.03
S II λ1259 −60, 45 · · · < 14.72
S III λ1012 −60, 45 · · · < 13.92
S VI λ933 −60, 45 · · · < 13.07
Si II λ1193 −60, 45 · · · < 12.84
Si III λ1206 −60, 45 −8.5± 5.4 12.99± 0.10
Si IV λ1402 −60, 45 · · · < 13.65
J101622.60+470643.3, z = 0.432210
C II λ903 −62, 52 · · · < 13.13
C III λ977 −62, 52 −11.9± 4.2 13.51± 0.10
Fe II λ2600 −25, 25 · · · < 11.98
H I λ930 −62, 52 −0.7± 5.1 15.67± 0.08
H I λ937 −62, 52 6.1± 3.4 15.61± 0.08
H I AOD 3.9± 2.8 15.64± 0.06
H I COG · · · · · · 15.59± 0.06
H I FIT · · · · · · 15.62± 0.04
H I AVG · · · · · · 15.62± 0.03
Mg II λ2803 −25, 25 · · · < 11.93
N I λ1199 −62, 52 · · · < 13.71
N II λ1083 −62, 52 · · · < 13.70
N V λ1238 −62, 52 · · · < 13.91
O I λ988 −62, 52 · · · < 14.02
O II λ834 −62, 52 · · · < 13.63
O VI λ1031 −62, 52 · · · < 13.52
S III λ1190 −62, 52 · · · < 14.48
S VI λ933 −62, 52 · · · < 13.04
Si II λ1193 −62, 52 · · · < 13.08
Si III λ1206 −62, 52 · · · < 12.63
J101622.60+470643.3, z = 0.664722
C II λ903 −77, 77 · · · < 13.28
C III λ977 −77, 77 · · · < 13.06
Fe II λ2382 −25, 25 · · · < 11.96
H I λ920 −77, 77 1.4± 12.1 15.94± 0.16
H I λ926 −77, 77 0.3± 7.2 16.03± 0.08
H I λ930 −77, 77 −7.4± 5.1 15.99± 0.07
H I AOD −4.2± 3.9 16.00± 0.05
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I COG · · · · · · 15.95± 0.08
H I FIT · · · · · · 16.01± 0.04
H I AVG · · · · · · 15.99± 0.03
Mg II λ2796 −25, 25 · · · < 11.50
N III λ763 −77, 77 · · · < 13.84
N IV λ765 −77, 77 · · · < 12.97
Ne VIII λ770 −77, 77 · · · < 13.75
O I λ988 −77, 77 · · · < 14.31
O II λ832 −77, 77 · · · < 14.15
O III λ832 −77, 77 · · · < 13.76
O IV λ787 −77, 77 · · · < 13.99
O VI λ1031 −77, 77 · · · < 13.85
S III λ1012 −77, 77 · · · < 14.35
S IV λ748 −77, 77 · · · < 13.08
S V λ786 −77, 77 · · · < 12.87
S VI λ933 −77, 77 · · · < 13.25
J101622.60+470643.3, z = 0.727771
C II λ903 −55, 55 · · · < 13.33
C III λ977 −55, 55 · · · < 13.02
Fe II λ2382 −25, 25 · · · < 11.91
H I λ920 −55, 55 11.7± 32.9 16.27± 0.26
H I λ923 −55, 55 −12.0± 27.5 16.30± 0.13
H I AOD −2.2± 21.1 16.29± 0.11
H I COG · · · · · · 16.27± 0.24
H I FIT · · · · · · 16.23± 0.09
H I AVG · · · · · · 16.26± 0.08
Mg II λ2803 −25, 25 · · · < 11.82
Mg II λ2796 −25, 25 7.1± 5.8 11.66+0.14−0.20
Mg II 7.1± 5.8 11.66+0.14−0.20
N III λ989 −55, 55 · · · < 13.81
N IV λ765 −55, 55 · · · < 13.18
Ne VIII λ770 −55, 55 · · · < 13.76
O I λ988 −55, 55 · · · < 14.26
O II λ834 −55, 55 · · · < 13.67
O IV λ787 −55, 55 · · · < 13.71
O VI λ1031 −55, 55 · · · < 14.06
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S III λ677 −55, 55 · · · < 12.84
S IV λ744 −55, 55 · · · < 13.31
S V λ786 −55, 55 · · · < 12.62
S VI λ933 −55, 55 · · · < 13.44
J102056.37+100332.7, z = 0.319411
C II λ1036 −40, 40 9.9± 5.8 13.82± 0.16
H I LL · · · · · · 16.95± 0.10
N II λ1083 −60, 110 · · · < 13.86
S IV λ1062 −60, 110 · · · < 14.01
S VI λ933 −60, 110 · · · < 13.26
J102056.37+100332.7, z = 0.464851
C II λ903 −50, 50 · · · < 13.12
C III λ977 −50, 50 · · · < 13.15
H I λ915 −50, 50 −7.7± 10.2 16.32± 0.20
H I λ916 −50, 50 1.6± 6.0 16.31± 0.12
H I λ918 −50, 50 2.9± 3.9 16.32± 0.20
H I λ920 −50, 50 2.0± 2.5 16.31± 0.06
H I AOD 1.8± 2.0 16.31± 0.05
H I FIT · · · · · · 16.48± 0.06
O I λ976 −50, 50 · · · < 15.28
O IV λ787 −50, 50 · · · < 14.07
S IV λ809 −50, 50 · · · < 14.02
S V λ786 −50, 50 · · · < 12.96
S VI λ944 −50, 50 · · · < 13.29
J102056.37+100332.7, z = 0.465364
C II λ903 −50, 100 · · · < 13.23
C III λ977 −50, 100 · · · < 13.26
H I λ919 −50, 50 −2.1± 3.5 16.29± 0.06
H I λ920 −50, 50 −4.0± 3.1 16.19± 0.06
H I λ926 −50, 100 2.8± 3.3 16.22± 0.05
H I AOD −1.2± 1.9 16.23± 0.03
H I COG · · · · · · 16.26± 0.04
H I FIT · · · · · · 16.28± 0.02
H I AVG · · · · · · 16.26± 0.02
O I λ976 −50, 100 · · · < 15.53
O II λ834 −50, 100 · · · < 13.90
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O IV λ787 −50, 100 · · · < 14.16
S IV λ809 −50, 100 · · · < 14.14
S V λ786 −50, 100 · · · < 13.04
S VI λ944 −50, 100 · · · < 13.39
J104117.16+061016.9, z = 0.643108
C II λ903 −65, 100 · · · < 13.09
C III λ977 −65, 100 24.0± 5.0 > 13.93
Fe II λ2600 −25, 25 · · · < 11.77
H I λ917 −55, 55 1.7± 4.5 16.27± 0.08
H I λ919 −65, 100 23.7± 4.8 16.27± 0.06
H I λ920 −65, 100 18.2± 3.2 16.34± 0.04
H I λ923 −65, 100 10.6± 2.1 16.41± 0.03
H I AOD 12.8± 1.5 16.35± 0.02
H I COG · · · · · · 16.31± 0.04
H I FIT · · · · · · 16.34± 0.02
H I AVG · · · · · · 16.33± 0.02
Mg II λ2796 −25, 25 · · · < 11.25
N III λ989 −65, 100 · · · < 13.57
O I λ1039 −65, 100 · · · < 14.72
S III λ1012 −65, 100 · · · < 14.06
S IV λ1062 −65, 100 · · · < 14.00
J104117.16+061016.9, z = 0.654403
C II λ1036 −50, 50 · · · < 13.51
C III λ977 −50, 50 −3.9± 3.2 13.41± 0.07
Fe II λ2600 −25, 25 · · · < 11.71
H I λ926 −50, 50 −2.8± 4.0 15.54± 0.07
H I λ930 −50, 50 −2.9± 3.2 15.46± 0.06
H I λ937 −50, 50 −6.5± 1.9 15.57± 0.04
H I AOD −5.2± 1.5 15.53± 0.03
H I COG · · · · · · 15.55± 0.06
H I FIT · · · · · · 15.56± 0.03
H I AVG · · · · · · 15.55± 0.02
Mg II λ2796 −25, 11 −7.0± 1.9 11.70± 0.09
Mg II λ2803 −25, 11 −13.6± 4.5 11.68± 0.20
Mg II −8.0± 1.8 11.70± 0.08
N III λ989 −50, 50 · · · < 13.47
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O I λ988 −50, 50 · · · < 13.88
O VI λ1031 −50, 50 −6.6± 8.7 13.73± 0.16
S III λ1012 −50, 50 · · · < 13.93
S IV λ1062 −50, 50 · · · < 13.96
S VI λ933 −50, 50 · · · < 12.79
J104117.16+061016.9, z = 0.655059
C II λ1036 −50, 30 · · · < 13.46
C III λ977 −50, 30 −3.7± 2.5 13.39± 0.07
Fe II λ2600 −25, 25 · · · < 11.67
H I λ918 −50, 30 −3.9± 2.5 16.19± 0.06
H I λ919 −50, 30 −2.1± 2.0 16.15± 0.05
H I λ920 −50, 30 −6.9± 1.6 16.13± 0.04
H I λ923 −50, 30 −9.8± 1.4 16.15± 0.04
H I AOD −6.8± 0.9 16.15± 0.02
H I COG · · · · · · 16.20± 0.04
H I FIT · · · · · · 16.17± 0.02
H I AVG · · · · · · 16.17± 0.02
Mg II λ2803 −25, 25 · · · < 11.57
Mg II λ2796 −25, 25 −17.4± 7.7 11.53+0.13−0.19
Mg II −17.4± 7.7 11.53+0.13−0.19
N III λ989 −50, 30 · · · < 13.42
O I λ988 −50, 30 · · · < 13.86
O VI λ1031 −50, 30 · · · < 13.39
S III λ1012 −50, 30 · · · < 13.89
S IV λ1062 −50, 30 · · · < 13.92
S VI λ933 −50, 30 · · · < 12.75
J104117.16+061016.9, z = 0.655390
C III λ977 −36, 50 0.2± 2.7 13.40± 0.08
Fe II λ2600 −25, 25 −7.0± 1.5 12.44± 0.04
H I λ917 −36, 50 1.5± 2.5 16.31± 0.06
H I λ918 −36, 50 −7.4± 3.0 16.14± 0.06
H I λ920 −36, 50 −3.6± 1.7 16.15± 0.05
H I AOD −3.0± 1.3 16.18± 0.03
H I COG · · · · · · 16.27± 0.06
H I FIT · · · · · · 16.26± 0.03
H I AVG · · · · · · 16.24± 0.02
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Mg II λ2796 −25, 25 −8.9± 0.9 12.33± 0.03
Mg II λ2803 −25, 25 −8.9± 1.3 12.39± 0.04
Mg II −8.9± 0.7 12.35± 0.02
N III λ989 −36, 50 · · · < 13.44
O I λ988 −36, 50 · · · < 13.86
O VI λ1031 −36, 50 · · · < 13.40
S IV λ1062 −36, 50 · · · < 13.92
S VI λ933 −36, 50 · · · < 12.75
J105945.24+144143.0, z = 0.465822
C II λ903 −60, 50 · · · < 13.01
C III λ977 −60, 50 · · · < 12.89
H I λ919 −60, 50 −5.6± 9.9 15.68± 0.17
H I λ920 −60, 50 −9.8± 7.4 15.69± 0.12
H I λ923 −60, 50 −6.5± 4.6 15.79± 0.07
H I λ926 −60, 50 −1.4± 4.2 15.67± 0.07
H I AOD −4.7± 2.7 15.71± 0.04
H I COG · · · · · · 15.72± 0.05
H I FIT · · · · · · 15.67± 0.03
H I AVG · · · · · · 15.70± 0.02
N I λ1199 −60, 50 · · · < 13.50
N II λ1083 −60, 50 · · · < 13.66
N III λ989 −60, 50 · · · < 13.31
Ne VIII λ780 −60, 50 · · · < 14.20
O I λ1039 −60, 50 · · · < 14.44
O II λ834 −60, 50 · · · < 13.49
O III λ832 −60, 50 · · · < 13.62
O IV λ787 −60, 50 · · · < 13.80
O VI λ1031 −60, 50 · · · < 13.27
S III λ1190 −60, 50 · · · < 14.22
S IV λ1062 −60, 50 · · · < 13.77
S VI λ933 −60, 50 · · · < 12.89
Si II λ1193 −60, 50 · · · < 12.85
Si III λ1206 −60, 50 · · · < 12.43
J105945.24+144143.0, z = 0.576490
C II λ903 −60, 60 · · · < 13.08
C III λ977 −60, 60 −5.7± 4.3 13.22± 0.07
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ923 −60, 60 9.8± 5.9 15.56± 0.08
H I λ926 −60, 60 −2.6± 4.8 15.43± 0.08
H I λ930 −60, 60 −2.6± 2.9 15.55± 0.05
H I λ937 −60, 60 −4.2± 2.5 15.42± 0.04
H I AOD −2.3± 1.7 15.46± 0.03
H I COG · · · · · · 15.53± 0.05
H I FIT · · · · · · 15.51± 0.02
H I AVG · · · · · · 15.50± 0.02
N I λ1134 −60, 60 · · · < 14.35
N II λ1083 −60, 60 · · · < 13.57
N III λ989 −60, 60 · · · < 13.45
Ne VIII λ780 −60, 60 · · · < 13.92
O I λ988 −60, 60 · · · < 13.86
O II λ833 −60, 60 · · · < 13.64
O III λ832 −60, 60 −15.1± 9.2 13.89+0.13−0.18
O VI λ1037 −60, 60 · · · < 13.76
O VI λ1031 −60, 60 19.5± 8.6 13.86± 0.12
O VI 19.5± 8.6 13.86± 0.12
S III λ724 −60, 60 · · · < 13.42
S IV λ748 −60, 60 · · · < 13.02
S V λ786 −60, 60 · · · < 12.48
S VI λ933 −60, 60 · · · < 12.77
J105956.14+121151.1, z = 0.332377
C II λ903 −60, 60 · · · < 13.39
H I λ917 −60, 60 1.8± 6.8 16.23± 0.10
H I λ918 −60, 60 4.9± 6.7 16.12± 0.10
H I λ920 −60, 60 −6.9± 3.6 16.12± 0.06
H I λ923 −60, 60 0.2± 2.8 16.10± 0.05
H I AOD −1.4± 2.0 16.12± 0.03
H I COG · · · · · · 16.17± 0.04
H I FIT · · · · · · 16.11± 0.02
H I AVG · · · · · · 16.14± 0.02
N II λ1083 −60, 60 · · · < 13.74
O VI λ1031 −60, 60 · · · < 13.48
S IV λ1062 −60, 60 · · · < 13.94
S VI λ933 −60, 60 · · · < 12.87
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
J105956.14+121151.1, z = 0.565429
C II λ903 −85, 85 · · · < 13.25
H I λ914 −80, 80 −9.9± 15.2 16.69± 0.19
H I λ914 −80, 80 −3.9± 7.4 16.85± 0.13
H I λ915 −80, 80 −5.3± 8.2 16.71± 0.10
H I λ916 −80, 80 4.0± 5.9 16.66± 0.10
H I λ917 −85, 85 8.7± 4.7 16.69± 0.08
H I λ918 −85, 85 −7.4± 5.4 16.60± 0.10
H I λ919 −85, 85 −13.2± 5.3 16.76± 0.05
H I AOD −2.3± 2.4 16.70± 0.03
H I COG · · · · · · 16.72± 0.07
H I FIT · · · · · · 16.71± 0.03
H I AVG · · · · · · 16.71± 0.03
N III λ763 −85, 85 · · · < 13.95
Ne VIII λ780 −85, 85 · · · < 14.12
O I λ936 −85, 85 · · · < 15.59
S IV λ748 −85, 85 · · · < 13.24
S V λ786 −85, 85 · · · < 12.56
S VI λ933 −85, 85 · · · < 13.27
J110047.85+104613.2, z = 0.415099
C II λ903 −65, 65 · · · < 13.48
C III λ977 −65, 65 −11.2± 9.7 13.24± 0.15
H I λ918 −65, 65 −22.9± 11.4 16.20± 0.16
H I λ919 −65, 65 −5.6± 8.5 16.17± 0.12
H I λ926 −65, 65 −8.2± 14.3 16.17± 0.10
H I AOD −11.1± 6.1 16.18± 0.07
H I COG · · · · · · 16.16± 0.10
H I FIT · · · · · · 16.12± 0.05
H I AVG · · · · · · 16.15± 0.04
N III λ989 −65, 65 · · · < 13.68
O I λ988 −65, 65 · · · < 14.11
O II λ834 −65, 65 · · · < 13.84
O VI λ1031 −65, 65 · · · < 13.93
S III λ1012 −65, 65 · · · < 14.34
S IV λ809 −65, 65 · · · < 14.24
S VI λ933 −65, 65 · · · < 13.30
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
J110539.79+342534.3, z = 0.238808
C II λ1036 −100, 100 · · · < 13.39
C III λ977 −100, 100 5.5± 1.5 > 14.13
H I λ926 −100, 100 0.1± 7.3 15.91± 0.07
H I COG · · · · · · 15.86± 0.04
H I FIT · · · · · · 15.77± 0.02
H I AVG · · · · · · 15.85± 0.03
N I λ1199 −100, 100 · · · < 13.13
N II λ1083 −100, 100 · · · < 13.31
N III λ989 −100, 100 25.9± 12.1 13.71± 0.10
O I λ988 −100, 100 · · · < 13.75
O VI λ1031 −100, 100 1.5± 1.6 14.64± 0.02
O VI λ1037 −100, 100 −1.6± 3.4 14.63± 0.04
O VI 0.9± 1.5 14.64± 0.02
S II λ1253 −100, 100 · · · < 14.14
S III λ1190 −100, 100 · · · < 13.91
S VI λ933 −100, 100 · · · < 12.87
Si II λ1260 −100, 100 · · · < 12.10
Si III λ1206 −100, 100 5.4± 4.4 12.85± 0.04
Si IV λ1393 −100, 100 · · · < 12.83
J111132.20+554725.9, z = 0.463336
C II λ1036 −160, 55 −1.6± 3.7 > 14.65
C III λ977 −160, 110 −31.8± 2.1 > 14.48
Fe II λ2382 −100, 28 −7.1± 3.3 12.99± 0.04
Fe II λ2600 −100, 28 0.5± 3.2 12.99± 0.03
Fe II 0.5± 3.2 12.99± 0.03
H I LL · · · · · · 17.80± 0.05
Mg II λ2803 −100, 28 −4.6± 0.8 > 13.68
N II λ1083 −160, 110 −33.4± 10.1 > 14.43
N III λ989 −160, 110 −4.4± 2.5 > 14.67
O I λ1039 −160, 110 · · · < 14.58
O I λ988 −75, 110 1.1± 6.6 14.21± 0.06
O I 1.1± 6.6 14.21± 0.06
S III λ1012 −160, 110 −3.9± 15.3 14.26± 0.10
S VI λ933 −160, 110 · · · < 12.78
Si II λ1190 −160, 110 · · · 14.31+0.21−0.43
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Si III λ1206 −160, 110 −23.8± 6.1 > 13.76
J111132.20+554725.9, z = 0.617506
C II λ903 −40, 75 21.7± 10.3 13.26± 0.15
C II λ903 −40, 75 22.1± 5.3 13.21± 0.08
C II 22.0± 4.7 13.22± 0.07
C III λ977 −40, 75 17.1± 2.0 > 13.71
Fe II λ2382 −20, 10 · · · < 11.65
H I λ923 −40, 70 21.1± 6.0 15.37± 0.09
H I λ926 −40, 70 17.0± 5.3 15.29± 0.08
H I AOD 18.8± 4.0 15.32± 0.06
H I COG · · · · · · 15.28± 0.04
H I FIT · · · · · · 15.22± 0.03
H I AVG · · · · · · 15.28± 0.03
Mg II λ2796 −20, 10 −3.8± 3.0 11.42+0.14−0.20
N II λ1083 −40, 75 · · · < 13.41
N III λ763 −40, 75 · · · < 14.20
Ne VIII λ770 −40, 75 · · · < 14.12
O I λ988 −40, 75 · · · < 13.93
O II λ834 −40, 75 · · · < 13.11
O IV λ787 −40, 75 · · · < 14.16
O VI λ1037 −40, 75 · · · < 13.63
O VI λ1031 −40, 75 26.4± 10.7 13.53± 0.17
O VI 26.4± 10.7 13.53± 0.17
S III λ724 −40, 75 · · · < 13.64
S IV λ748 −40, 75 · · · < 13.41
S V λ786 −40, 75 · · · < 13.05
J111132.20+554725.9, z = 0.682730
C II λ903 −55, 55 · · · < 12.79
C III λ977 −55, 55 · · · < 12.52
Fe II λ2382 −25, 25 · · · < 11.80
H I λ926 −55, 55 1.6± 5.1 15.35± 0.08
H I λ930 −55, 55 5.3± 2.9 15.45± 0.05
H I λ937 −55, 55 −1.7± 2.9 15.33± 0.05
H I λ949 −55, 55 3.1± 2.8 15.34± 0.05
H I AOD 2.2± 1.6 15.36± 0.03
H I COG · · · · · · 15.39± 0.04
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I FIT · · · · · · 15.38± 0.03
H I AVG · · · · · · 15.38± 0.02
Mg II λ2796 −25, 25 · · · < 11.43
N III λ989 −55, 55 · · · < 13.33
O I λ988 −55, 55 · · · < 13.75
O II λ834 −55, 55 · · · < 13.14
O III λ832 −55, 55 · · · < 13.24
O IV λ787 −55, 55 · · · < 14.50
O VI λ1031 −55, 55 · · · < 13.33
S III λ1012 −55, 55 · · · < 13.85
S IV λ748 −55, 55 · · · < 13.50
S V λ786 −55, 55 · · · < 13.37
S VI λ933 −55, 55 · · · < 12.77
J111239.11+353928.2, z = 0.246496
C II λ1334 −50, 50 · · · < 13.69
Fe II λ2600 −25, 25 · · · < 12.23
H I λ949 −50, 50 6.5± 6.4 15.52± 0.06
H I COG · · · · · · 15.58± 0.14
H I FIT · · · · · · 15.64± 0.11
H I AVG · · · · · · 15.58± 0.06
Mg II λ2796 −25, 25 · · · < 11.57
N I λ1199 −50, 50 · · · < 13.56
N II λ1083 −50, 50 · · · < 13.67
N V λ1238 −50, 50 · · · < 13.50
O I λ988 −50, 50 · · · < 14.07
O VI λ1037 −50, 50 2.1± 13.1 14.07+0.15−0.24
S II λ1259 −50, 50 · · · < 14.52
S III λ1190 −50, 50 · · · < 14.30
S VI λ933 −50, 50 · · · < 13.52
Si II λ1260 −50, 50 · · · < 12.70
Si III λ1206 −50, 50 4.3± 6.3 12.94± 0.16
Si IV λ1393 −50, 50 · · · < 13.14
J111507.65+023757.5, z = 0.278142
C II λ1036 −100, 100 −10.0± 6.3 > 14.87
C III λ977 −100, 100 2.8± 8.7 > 14.39
Fe II λ1144 −100, 100 · · · < 13.94
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Fe III λ1122 −100, 100 · · · < 13.94
H I FIT · · · · · · 18.12± 0.24
N I λ1134 −100, 100 · · · < 14.41
N II λ1083 −100, 100 −3.6± 7.9 14.23± 0.07
N III λ989 −100, 100 6.7± 6.1 14.28± 0.06
O I λ1039 −100, 100 · · · < 14.93
O I λ988 −75, 135 13.5± 9.6 14.56± 0.08
O I 13.5± 9.6 14.56± 0.08
S III λ1012 −100, 100 · · · < 14.20
S IV λ1062 −100, 100 · · · < 13.96
J111507.65+023757.5, z = 0.369213
C II λ903 −55, 55 · · · < 13.04
C III λ977 −55, 55 7.4± 3.8 13.38± 0.07
H I λ926 −55, 55 14.8± 7.2 15.45± 0.11
H I λ930 −55, 55 0.8± 4.7 15.44± 0.08
H I λ937 −55, 55 2.9± 3.0 15.49± 0.05
H I AOD 3.7± 2.4 15.47± 0.04
H I COG · · · · · · 15.46± 0.04
H I FIT · · · · · · 15.50± 0.03
H I AVG · · · · · · 15.48± 0.02
N III λ989 −55, 55 · · · < 13.48
O I λ988 −55, 55 · · · < 13.88
O VI λ1031 −55, 55 −14.0± 6.3 13.97± 0.09
O VI λ1037 −55, 55 −1.3± 9.2 14.06± 0.15
O VI −10.0± 5.2 13.99± 0.07
S III λ1012 −55, 55 · · · < 13.93
S IV λ1062 −55, 55 · · · < 14.06
S VI λ933 −55, 55 · · · < 12.90
J111754.23+263416.6, z = 0.351969
C II λ903 −50, 33 · · · < 13.39
C II λ903 −50, 33 −1.7± 9.1 13.26+0.15−0.22
C II −1.7± 9.1 13.26+0.15−0.22
C III λ977 −50, 33 −0.9± 2.6 13.42± 0.06
H I λ920 −50, 33 −3.3± 6.3 15.69± 0.13
H I λ923 −50, 33 −1.9± 3.1 15.84± 0.07
H I λ926 −50, 33 −0.9± 2.4 15.83± 0.06
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AOD −1.4± 1.8 15.81± 0.04
H I COG · · · · · · 15.83± 0.05
H I FIT · · · · · · 15.77± 0.03
H I AVG · · · · · · 15.81± 0.02
N I λ1200 −50, 33 · · · < 13.66
N II λ1083 −50, 33 · · · < 13.17
N III λ989 −50, 33 · · · < 13.38
O I λ988 −50, 33 · · · < 13.82
O VI λ1031 −50, 33 −3.4± 6.7 13.71± 0.15
S II λ1259 −50, 33 · · · < 14.21
S III λ1012 −50, 33 · · · < 13.88
S IV λ1062 −50, 33 · · · < 13.99
S VI λ933 −50, 33 · · · < 12.87
Si II λ1193 −50, 33 · · · < 12.80
Si II λ1260 −50, 33 −11.5± 8.6 12.57+0.13−0.19
Si II −11.5± 8.6 12.57+0.13−0.19
J111754.23+263416.6, z = 0.352307
C II λ903 −35, 50 · · · < 13.10
C III λ977 −35, 50 −6.8± 4.4 13.16± 0.10
H I λ920 −35, 50 0.4± 6.5 15.69± 0.13
H I λ923 −35, 50 −6.8± 5.9 15.61± 0.11
H I λ926 −35, 50 −7.9± 3.6 15.65± 0.08
H I AOD −6.1± 2.8 15.64± 0.06
H I COG · · · · · · 15.70± 0.05
H I FIT · · · · · · 15.69± 0.03
H I AVG · · · · · · 15.68± 0.03
N I λ1200 −35, 50 · · · < 13.67
N II λ1083 −35, 50 · · · < 13.18
N III λ989 −35, 50 · · · < 13.38
O I λ988 −35, 50 · · · < 13.83
O VI λ1031 −35, 50 · · · < 13.38
S II λ1259 −35, 50 · · · < 14.20
S III λ1012 −35, 50 · · · < 13.89
S IV λ1062 −35, 50 · · · < 14.00
S VI λ933 −35, 50 · · · < 12.88
Si II λ1260 −35, 50 · · · < 12.35
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
J112553.78+591021.6, z = 0.557529
C II λ1036 −60, 60 · · · < 13.53
C II λ903 −60, 60 −14.9± 7.5 13.44± 0.11
C II −14.9± 7.5 13.44± 0.11
C III λ977 −60, 60 −6.9± 1.4 > 13.92
Fe II λ1144 −60, 60 · · · < 13.98
Fe III λ1122 −60, 60 · · · < 13.81
H I λ919 −60, 60 −6.9± 10.3 15.71± 0.17
H I λ920 −60, 60 −11.9± 4.7 15.93± 0.07
H I λ923 −60, 60 −10.4± 4.9 15.76± 0.08
H I λ930 −60, 60 −11.1± 4.0 15.84± 0.10
H I AOD −10.9± 2.5 15.82± 0.04
H I COG · · · · · · 15.82± 0.05
H I FIT · · · · · · 15.73± 0.02
H I AVG · · · · · · 15.79± 0.02
N I λ1134 −60, 60 · · · < 14.21
N II λ1083 −60, 60 · · · < 13.50
N III λ989 −60, 60 · · · < 13.29
N IV λ765 −60, 60 · · · < 12.74
O I λ988 −60, 60 · · · < 13.73
O II λ834 −60, 60 · · · < 13.68
O III λ832 −60, 60 −10.9± 2.6 > 14.75
O IV λ787 −60, 60 1.8± 1.9 14.40± 0.03
O VI λ1031 −60, 60 · · · < 13.59
S III λ1012 −60, 60 · · · < 13.89
S IV λ748 −60, 60 · · · < 12.81
S VI λ933 −60, 60 · · · < 12.64
Si II λ1020 −60, 60 · · · < 14.46
J112553.78+591021.6, z = 0.558450
C II λ1036 −20, 60 · · · < 13.44
C II λ903 −20, 60 21.3± 6.9 13.13± 0.15
C II 21.3± 6.9 13.13± 0.15
C III λ977 −20, 60 5.8± 3.6 13.01± 0.08
Fe II λ1144 −20, 60 · · · < 13.98
Fe III λ1122 −20, 60 · · · < 13.71
H I λ916 −20, 40 7.3± 2.9 16.03± 0.09
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ918 −20, 60 1.7± 4.8 15.93± 0.10
H I λ919 −20, 60 8.8± 2.8 16.05± 0.06
H I AOD 7.1± 1.9 16.01± 0.04
H I COG · · · · · · 16.06± 0.04
H I FIT · · · · · · 15.86± 0.03
H I AVG · · · · · · 15.99± 0.02
N I λ1134 −20, 60 · · · < 14.09
N II λ1083 −20, 60 · · · < 13.41
N III λ989 −20, 60 · · · < 13.19
N IV λ765 −20, 60 11.4± 5.2 13.09± 0.11
O I λ1039 −20, 60 · · · < 14.53
O II λ834 −20, 60 · · · < 13.40
O III λ832 −20, 60 · · · < 13.52
O IV λ787 −20, 60 · · · < 13.29
O VI λ1037 −20, 60 · · · < 13.73
S III λ1012 −20, 60 · · · < 13.80
S IV λ748 −20, 60 · · · < 12.72
S V λ786 −20, 60 · · · < 12.20
S VI λ933 −20, 60 −4.5± 12.0 12.69+0.14−0.20
Si II λ1020 −20, 60 · · · < 14.27
J112553.78+591021.6, z = 0.678351
C II λ903 −65, 65 · · · < 12.93
C III λ977 −65, 65 · · · < 12.73
H I λ915 −65, 65 −18.6± 13.3 16.04± 0.19
H I λ916 −65, 65 −16.5± 11.4 15.92± 0.16
H I λ917 −65, 65 −6.3± 7.7 16.00± 0.11
H I λ919 −65, 65 9.1± 5.0 16.00± 0.07
H I λ920 −65, 65 −8.1± 4.1 15.91± 0.06
H I AOD −3.5± 2.8 15.95± 0.04
H I COG · · · · · · 15.96± 0.04
H I FIT · · · · · · 15.97± 0.02
H I AVG · · · · · · 15.96± 0.02
N III λ989 −65, 65 · · · < 13.50
N IV λ765 −65, 65 · · · < 12.87
Ne VIII λ780 −65, 65 · · · < 13.98
O I λ988 −65, 65 · · · < 13.95
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O II λ834 −65, 65 · · · < 13.48
O III λ832 −65, 65 · · · < 13.52
O VI λ1031 −65, 65 · · · < 13.45
S III λ677 −65, 65 · · · < 12.90
S IV λ748 −65, 65 · · · < 12.75
S V λ786 −65, 65 · · · < 12.38
S VI λ933 −65, 65 · · · < 12.82
J113457.71+255527.8, z = 0.431964
C II λ1036 −40, 30 · · · < 13.35
C III λ977 −40, 30 0.3± 2.5 > 13.82
H I λ919 −40, 30 1.6± 8.5 15.62± 0.21
H I λ920 −40, 30 0.9± 5.0 15.71± 0.13
H I λ923 −40, 30 4.8± 6.1 15.65± 0.17
H I λ926 −40, 30 1.6± 2.8 15.70± 0.07
H I λ930 −40, 30 3.5± 2.3 15.69± 0.08
H I λ937 −40, 30 0.9± 2.1 15.77± 0.07
H I AOD 2.0± 1.3 15.71± 0.04
H I COG · · · · · · 15.68± 0.05
H I FIT · · · · · · 15.68± 0.04
H I AVG · · · · · · 15.69± 0.02
N I λ1199 −40, 30 · · · < 13.46
N II λ1083 −40, 30 · · · < 13.43
N III λ989 −40, 30 · · · < 13.44
O I λ988 −40, 30 · · · < 13.86
O II λ834 −40, 30 · · · < 13.54
O VI λ1037 −40, 30 · · · < 13.79
O VI λ1031 −40, 30 −8.6± 4.6 13.71± 0.12
O VI −8.6± 4.6 13.71± 0.12
S III λ1190 −40, 30 · · · < 14.19
S IV λ809 −40, 30 · · · < 13.69
S VI λ933 −40, 30 · · · < 12.88
Si II λ1193 −40, 30 · · · < 12.85
Si III λ1206 −40, 30 5.0± 5.3 > 13.00
J113457.71+255527.8, z = 0.432313
C II λ1036 −40, 70 8.0± 7.8 13.83± 0.13
C II λ903 −40, 70 14.7± 9.2 13.93± 0.16
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C II 10.8± 6.0 13.86± 0.10
C III λ977 −40, 70 3.3± 4.3 > 14.17
H I λ917 −40, 70 9.2± 5.8 16.33± 0.09
H I λ918 −40, 70 10.7± 4.7 16.32± 0.08
H I λ919 −40, 70 20.0± 3.6 16.33± 0.06
H I λ920 −40, 70 9.6± 2.9 16.30± 0.05
H I AOD 12.7± 1.9 16.32± 0.03
H I COG · · · · · · 16.33± 0.03
H I FIT · · · · · · 16.36± 0.02
H I AVG · · · · · · 16.34± 0.02
N I λ1199 −40, 70 · · · < 13.58
N II λ1083 −40, 70 · · · < 13.51
N III λ989 −40, 70 · · · < 13.54
O I λ988 −40, 70 · · · < 13.97
O II λ834 −40, 70 4.7± 8.3 14.03± 0.14
O VI λ1031 −40, 70 · · · < 13.40
S III λ1012 −40, 70 · · · < 13.86
S IV λ809 −40, 70 · · · < 13.79
S VI λ933 −40, 70 · · · < 12.97
Si II λ1193 −40, 70 · · · < 12.94
Si III λ1206 −40, 70 12.2± 5.2 > 13.35
J113910.70-135044.0, z = 0.319498
C II λ903 −67, 57 · · · < 13.02
C III λ977 −67, 57 −19.0± 1.9 13.54± 0.03
Fe II λ2600 −25, 25 · · · < 12.07
H I λ916 −67, 57 −2.7± 11.3 16.00± 0.17
H I λ917 −67, 57 3.8± 6.8 16.17± 0.10
H I λ918 −67, 57 −18.5± 8.0 16.11± 0.12
H I AOD −5.1± 4.7 16.10± 0.07
H I COG · · · · · · 16.08± 0.03
H I FIT · · · · · · 15.99± 0.02
H I AVG · · · · · · 16.06± 0.03
Mg II λ2796 −25, 25 · · · < 11.46
N II λ1083 −67, 57 · · · < 13.65
O I λ1039 −67, 57 · · · < 14.30
O VI λ1031 −67, 57 −18.2± 3.5 13.89± 0.05
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O VI λ1037 −67, 57 −22.5± 5.2 13.99± 0.07
O VI −19.5± 2.9 13.92± 0.04
S IV λ1062 −67, 57 · · · < 13.58
S VI λ944 −67, 57 · · · < 12.91
S VI λ933 −67, 57 −8.4± 9.8 12.90± 0.15
S VI −8.4± 9.8 12.90± 0.15
J113910.70-135044.0, z = 0.332950
C II λ1036 −100, 100 19.0± 9.1 13.79± 0.07
Fe II λ2600 −25, 25 · · · < 12.03
H I LL · · · · · · 17.00± 0.05
Mg II λ2796 −25, 25 −1.6± 1.4 12.23± 0.05
Mg II λ2803 −25, 25 8.8± 4.2 12.08± 0.14
Mg II 8.8± 4.2 12.16± 0.06
N II λ1083 −100, 100 · · · < 13.76
N III λ989 −100, 100 0.4± 9.4 13.84± 0.09
O I λ988 −100, 100 · · · < 13.76
S III λ1012 −100, 100 · · · < 13.73
S IV λ1062 −100, 100 · · · < 13.83
S VI λ933 −100, 100 · · · < 12.74
Si II λ1020 −100, 1 · · · < 13.94
J113956.98+654749.1, z = 0.325653
C II λ1036 −75, 75 18.5± 9.4 13.30± 0.10
C II λ903 −20, 50 15.9± 2.8 13.24± 0.07
C II λ903 −75, 75 18.6± 5.6 13.17± 0.06
C II 16.6± 2.4 13.21± 0.04
C III λ977 −75, 75 −1.9± 1.1 13.61± 0.01
H I λ920 −75, 75 3.4± 4.8 15.53± 0.05
H I λ923 −75, 75 −0.6± 4.7 15.37± 0.05
H I λ926 −75, 75 −4.3± 2.9 15.40± 0.03
H I λ930 −75, 75 −0.7± 2.0 15.38± 0.02
H I λ937 −75, 75 −2.3± 1.3 15.35± 0.02
H I AOD −1.8± 1.0 15.38± 0.01
H I COG · · · · · · 15.43± 0.01
H I FIT · · · · · · 15.37± 0.01
H I AVG · · · · · · 15.39± 0.01
N I λ1199 −75, 75 · · · < 13.09
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N II λ1083 −75, 75 46.1± 23.3 13.16+0.14−0.22
N III λ989 −75, 75 2.2± 4.2 13.71± 0.05
N V λ1238 −75, 75 · · · < 12.91
O I λ988 −75, 75 · · · < 13.40
O VI λ1031 −75, 75 6.9± 1.9 13.95± 0.02
O VI λ1037 −75, 75 4.1± 4.7 13.84± 0.05
O VI 6.5± 1.7 13.93± 0.02
S II λ1253 −75, 75 · · · < 14.10
S III λ1012 −75, 75 · · · < 13.36
S IV λ1062 −75, 75 · · · < 13.32
S VI λ933 −75, 75 −3.7± 18.1 12.43+0.16−0.26
Si II λ1190 −75, 75 · · · < 12.68
Si II λ1193 −75, 75 17.6± 17.8 12.57+0.14−0.21
Si II 17.6± 17.8 12.57+0.14−0.21
Si III λ1206 −75, 75 3.7± 5.7 12.58± 0.07
J113956.98+654749.1, z = 0.527941
C II λ1036 −70, 40 · · · < 13.11
C II λ903 −70, 40 −22.3± 13.6 12.52+0.15−0.24
C II −22.3± 13.6 12.52+0.15−0.24
C III λ977 −70, 40 2.8± 0.9 13.46± 0.01
H I λ923 −70, 40 10.2± 5.2 15.22± 0.06
H I λ926 −70, 40 −3.8± 2.8 15.27± 0.04
H I λ930 −70, 40 −6.1± 1.6 15.33± 0.02
H I λ937 −70, 40 −5.8± 1.1 15.32± 0.02
H I λ972 −70, 40 2.8± 0.5 15.20± 0.01
H I AOD 0.8± 0.4 15.23± 0.01
H I COG · · · · · · 15.33± 0.02
H I FIT · · · · · · 15.32± 0.01
H I AVG · · · · · · 15.30± 0.01
N I λ1134 −70, 40 · · · < 13.45
N II λ1083 −70, 40 · · · < 13.04
N III λ989 −70, 40 · · · < 12.90
N IV λ765 −70, 40 · · · < 12.31
O I λ988 −70, 40 · · · < 13.31
O II λ834 −70, 40 · · · < 12.88
O VI λ1031 −70, 40 −3.9± 7.7 13.32± 0.12
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S III λ1012 −70, 40 · · · < 13.36
S IV λ1062 −70, 40 · · · < 13.41
S V λ786 −70, 40 · · · < 11.94
S VI λ944 −70, 40 · · · < 12.80
J115120.46+543733.0, z = 0.252465
C II λ1334 −70, 55 · · · < 13.04
C III λ977 −70, 55 13.7± 0.9 13.56± 0.01
H I λ923 −70, 55 −11.9± 12.4 15.21± 0.19
H I λ930 −70, 55 −10.8± 5.2 15.16± 0.07
H I λ937 −70, 55 −3.6± 1.9 15.27± 0.03
H I λ949 −70, 55 0.2± 1.2 15.18± 0.02
H I λ972 −70, 55 −6.1± 0.9 15.19± 0.01
H I AOD −3.9± 0.7 15.19± 0.01
H I COG · · · · · · 15.20± 0.02
H I FIT · · · · · · 15.19± 0.01
H I AVG · · · · · · 15.19± 0.01
Mg II λ2796 −25, 25 · · · < 11.31
N I λ1199 −70, 55 · · · < 12.87
N II λ1083 −70, 55 · · · < 12.96
N V λ1238 −70, 55 · · · < 12.83
O I λ988 −70, 55 · · · < 13.33
O VI λ1031 −70, 55 0.8± 1.0 14.27± 0.01
O VI λ1037 −70, 55 0.7± 2.2 14.31± 0.03
O VI 0.8± 0.9 14.27± 0.01
S II λ1259 −70, 55 · · · < 13.84
S III λ1190 −70, 55 · · · < 13.63
S IV λ1062 −70, 55 · · · < 13.39
S VI λ933 −70, 55 · · · < 12.63
Si II λ1260 −70, 55 · · · < 12.03
Si III λ1206 −70, 55 −20.8± 7.9 12.16± 0.10
J115120.46+543733.0, z = 0.688567
C II λ1036 −52, 52 · · · < 13.20
C III λ977 −52, 52 7.3± 8.7 12.57± 0.15
Fe II λ2382 −25, 25 · · · < 11.56
H I λ917 −52, 52 −9.1± 7.2 15.58± 0.12
H I λ919 −52, 52 7.0± 5.2 15.51± 0.09
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ926 −52, 52 3.3± 1.9 15.53± 0.03
H I λ930 −52, 52 6.8± 1.5 15.49± 0.02
H I AOD 5.2± 1.1 15.50± 0.02
H I COG · · · · · · 15.54± 0.02
H I FIT · · · · · · 15.50± 0.01
H I AVG · · · · · · 15.51± 0.01
Mg II λ2796 −25, 25 · · · < 11.12
N III λ989 −52, 52 · · · < 13.13
Ne VIII λ770 −52, 52 · · · < 13.24
O I λ988 −52, 52 · · · < 13.56
O II λ832 −52, 52 · · · < 13.47
O III λ702 −52, 52 · · · < 13.04
O VI λ1031 −52, 52 · · · < 13.29
S III λ698 −52, 52 · · · < 12.29
S IV λ748 −52, 52 · · · < 12.39
S V λ786 −52, 52 · · · < 12.16
S VI λ933 −52, 52 · · · < 12.50
J120158.75-135459.9, z = 0.367445
C II λ903 −52, 52 · · · < 12.88
H I λ926 −52, 52 −4.3± 4.7 15.40± 0.08
H I λ930 −52, 52 −8.4± 4.2 15.47± 0.07
H I λ949 −52, 52 1.3± 1.6 15.48± 0.03
H I AOD −0.4± 1.4 15.47± 0.03
H I COG · · · · · · 15.48± 0.04
H I FIT · · · · · · 15.52± 0.02
H I AVG · · · · · · 15.49± 0.02
O I λ988 −52, 52 · · · < 13.77
O II λ834 −52, 52 · · · < 13.77
S III λ1012 −52, 52 · · · < 13.65
S IV λ1062 −52, 52 · · · < 14.08
S VI λ933 −52, 52 · · · < 13.17
J120158.75-135459.9, z = 0.409358
C II λ1036 −90, 75 · · · < 13.87
C III λ977 −90, 75 −6.1± 2.5 13.59± 0.04
H I λ916 −90, 75 −21.7± 15.9 15.99± 0.18
H I λ917 −90, 75 12.8± 17.7 15.84± 0.21
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ918 −90, 75 −13.2± 13.9 15.88± 0.16
H I λ919 −90, 75 −13.2± 8.9 15.91± 0.10
H I λ920 −90, 75 8.1± 10.0 15.82± 0.11
H I AOD −5.7± 5.3 15.87± 0.06
H I COG · · · · · · 15.82± 0.05
H I FIT · · · · · · 15.82± 0.02
H I AVG · · · · · · 15.84± 0.03
N III λ989 −90, 75 · · · < 13.42
O I λ1039 −90, 75 · · · < 14.96
O II λ834 −90, 75 · · · < 13.59
O III λ832 −90, 75 −13.1± 7.9 14.28± 0.09
O VI λ1031 −90, 75 · · · < 13.81
S III λ1012 −90, 75 · · · < 14.11
S IV λ809 −90, 75 · · · < 14.01
S VI λ933 −90, 75 · · · < 13.01
J120556.08+104253.8, z = 0.256165
C III λ977 −60, 60 1.2± 5.8 13.60± 0.13
H I λ923 −60, 60 −2.8± 11.1 15.84± 0.18
H I λ926 −60, 60 −14.4± 11.2 15.65± 0.19
H I λ930 −60, 60 −3.0± 7.4 15.69± 0.15
H I AOD −5.6± 5.4 15.71± 0.09
H I COG · · · · · · 15.70± 0.13
H I FIT · · · · · · 15.76± 0.06
H I AVG · · · · · · 15.72± 0.05
N I λ1134 −60, 60 · · · < 14.18
N II λ1083 −60, 60 · · · < 13.78
N III λ989 −60, 60 · · · < 13.68
O I λ988 −60, 60 · · · < 14.15
S VI λ933 −60, 60 · · · < 13.22
J121430.55+082508.1, z = 0.324710
C II λ903 −60, 60 · · · < 13.19
H I λ920 −60, 60 6.4± 10.9 15.77± 0.19
H I λ923 −60, 60 7.3± 9.0 15.65± 0.14
H I λ926 −60, 60 3.4± 5.4 15.69± 0.09
H I λ930 −60, 60 2.3± 4.5 15.69± 0.09
H I AOD 3.6± 3.1 15.69± 0.05
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I COG · · · · · · 15.64± 0.05
H I FIT · · · · · · 15.72± 0.03
H I AVG · · · · · · 15.68± 0.02
N II λ1083 −60, 60 · · · < 13.63
N III λ989 −60, 60 · · · < 13.52
O I λ988 −60, 60 · · · < 13.94
O VI λ1037 −60, 60 · · · < 13.78
S III λ1012 −60, 60 · · · < 13.96
S IV λ1062 −60, 60 · · · < 13.91
S VI λ933 −60, 60 · · · < 12.97
J121430.55+082508.1, z = 0.383836
C II λ903 −65, 65 · · · < 13.08
C III λ977 −65, 65 · · · < 12.74
H I λ923 −65, 65 21.9± 13.0 15.55± 0.15
H I λ926 −65, 65 4.3± 7.8 15.64± 0.12
H I λ949 −65, 65 12.6± 3.1 15.45± 0.06
H I AOD 12.0± 2.8 15.48± 0.05
H I COG · · · · · · 15.59± 0.08
H I FIT · · · · · · 15.46± 0.04
H I AVG · · · · · · 15.51± 0.04
N III λ989 −65, 65 · · · < 13.55
O I λ988 −65, 65 · · · < 13.97
O II λ834 −65, 65 · · · < 13.72
O III λ832 −65, 65 · · · < 13.83
O VI λ1037 −65, 65 · · · < 13.87
O VI λ1031 −65, 65 −1.2± 10.9 13.81± 0.15
O VI −1.2± 10.9 13.81± 0.15
S III λ1012 −65, 65 · · · < 13.99
J121640.56+071224.3, z = 0.382433
C II λ903 −60, 60 · · · < 13.12
C III λ977 −60, 60 11.1± 3.6 13.62± 0.09
H I λ926 −60, 60 −3.5± 11.7 15.37± 0.19
H I λ949 −60, 60 4.7± 4.7 15.17± 0.08
H I AOD 3.5± 4.4 15.19± 0.07
H I COG · · · · · · 15.19± 0.08
H I FIT · · · · · · 15.17± 0.04
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AVG · · · · · · 15.18± 0.04
N III λ989 −60, 60 · · · < 13.60
O I λ988 −60, 60 · · · < 14.05
O II λ834 −60, 60 · · · < 13.83
O VI λ1037 −60, 60 18.0± 8.6 14.29± 0.14
S III λ1012 −60, 60 · · · < 14.07
J122106.87+454852.1, z = 0.470171
C III λ977 −150, 110 −19.9± 6.7 > 14.55
Fe II λ2382 −100, 75 7.3± 2.4 > 13.51
H I LL · · · · · · 17.80± 0.15
Mg II λ2803 −100, 75 10.5± 1.5 > 13.71
N III λ989 −150, 110 −29.7± 9.1 > 14.87
O I λ988 −150, 110 · · · < 14.30
S VI λ944 −150, 110 · · · < 13.48
S VI λ933 −150, 110 −7.9± 20.1 13.43± 0.14
S VI −7.9± 20.1 13.43± 0.14
J122106.87+454852.1, z = 0.502973
C II λ903 −65, 65 · · · < 13.09
C III λ977 −65, 65 −21.3± 10.5 > 14.07
Fe II λ2382 −25, 25 · · · < 11.96
H I λ920 −65, 65 13.0± 8.2 15.82± 0.11
H I λ923 −65, 65 11.8± 6.0 15.79± 0.09
H I λ926 −65, 65 2.0± 4.5 15.75± 0.07
H I λ930 −65, 65 7.5± 4.2 15.73± 0.21
H I λ937 −65, 65 0.1± 3.1 15.74± 0.08
H I AOD 4.2± 2.0 15.76± 0.04
H I COG · · · · · · 15.73± 0.05
H I FIT · · · · · · 15.79± 0.02
H I AVG · · · · · · 15.76± 0.02
Mg II λ2796 −25, 25 · · · < 11.47
O I λ976 −65, 65 · · · < 15.43
S VI λ944 −65, 65 · · · < 13.27
J122317.79+092306.9, z = 0.379535
C II λ903 −50, 40 4.5± 5.5 13.37± 0.11
C III λ977 −50, 40 3.4± 1.9 13.59± 0.05
H I λ917 −50, 40 4.1± 5.4 15.99± 0.11
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ919 −50, 40 4.8± 4.2 15.89± 0.09
H I λ920 −50, 40 1.5± 2.6 16.04± 0.05
H I λ923 −50, 40 1.2± 2.5 15.87± 0.05
H I AOD 2.1± 1.6 15.93± 0.03
H I COG · · · · · · 15.90± 0.04
H I FIT · · · · · · 15.97± 0.02
H I AVG · · · · · · 15.94± 0.02
O I λ988 −50, 40 · · · < 13.78
O II λ833 −50, 40 · · · < 13.79
O III λ832 −50, 40 · · · < 13.68
O VI λ1031 −50, 40 · · · < 13.34
S III λ1012 −50, 40 · · · < 13.83
S VI λ933 −50, 40 · · · < 13.28
J122317.79+092306.9, z = 0.455686
C II λ903 −45, 65 · · · < 13.03
C III λ977 −45, 65 −0.8± 3.1 13.50± 0.07
H I λ918 −45, 65 −3.8± 3.4 16.33± 0.06
H I λ919 −45, 65 −3.6± 3.1 16.25± 0.06
H I λ920 −45, 65 −3.1± 2.8 16.25± 0.07
H I λ923 −45, 65 −3.2± 1.9 16.29± 0.05
H I AOD −3.3± 1.3 16.28± 0.03
H I COG · · · · · · 16.32± 0.04
H I FIT · · · · · · 16.32± 0.04
H I AVG · · · · · · 16.31± 0.02
N III λ989 −45, 65 · · · < 13.82
O I λ988 −45, 65 · · · < 14.11
S VI λ933 −45, 65 · · · < 12.87
J122454.44+212246.3, z = 0.378447
C II λ903 −100, 100 · · · < 12.85
C III λ977 −100, 100 −1.3± 1.5 13.78± 0.02
H I λ920 −100, 100 44.0± 19.9 15.42± 0.15
H I λ937 −100, 100 3.2± 4.3 15.41± 0.04
H I λ972 −100, 100 11.3± 1.1 15.43± 0.01
H I AOD 10.9± 1.1 15.43± 0.01
H I FIT · · · · · · 15.46± 0.05
H I AVG · · · · · · 15.45± 0.02
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N I λ1200 −100, 100 · · · < 13.31
N II λ1083 −100, 100 · · · < 13.05
N III λ989 −100, 100 · · · < 13.21
N V λ1238 −100, 100 · · · < 13.04
O I λ988 −100, 100 · · · < 13.63
O II λ834 −100, 100 · · · < 13.78
O III λ832 −100, 100 −5.6± 8.4 14.49± 0.08
O VI λ1031 −100, 100 −0.8± 4.0 14.06± 0.03
S II λ1250 −100, 100 · · · < 14.46
S III λ1012 −100, 100 · · · < 13.69
S IV λ1062 −100, 100 · · · < 13.42
S VI λ933 −100, 100 · · · < 12.81
Si II λ1260 −100, 100 · · · < 12.02
Si III λ1206 −100, 100 −23.9± 2.3 13.22± 0.02
J122454.44+212246.3, z = 0.420788
C II λ903 −75, 45 · · · < 13.08
C III λ977 −75, 45 −9.5± 2.2 13.26± 0.03
H I λ920 −75, 45 −5.6± 4.3 15.81± 0.06
H I λ923 −75, 45 −5.5± 2.5 15.84± 0.03
H I λ926 −75, 45 0.6± 1.9 15.80± 0.03
H I AOD −2.0± 1.4 15.82± 0.02
H I COG · · · · · · 15.92± 0.03
H I FIT · · · · · · 15.74± 0.01
H I AVG · · · · · · 15.83± 0.01
N I λ1200 −75, 45 · · · < 13.19
N II λ1083 −75, 45 · · · < 13.01
N III λ989 −75, 45 · · · < 13.13
N V λ1238 −75, 45 · · · < 12.94
O II λ832 −75, 45 · · · < 13.74
O III λ832 −75, 30 −20.8± 6.0 13.77± 0.09
O VI λ1037 −75, 45 3.1± 12.5 13.36± 0.17
S II λ1259 −75, 45 · · · < 14.32
S III λ1190 −75, 45 · · · < 13.77
S IV λ809 −75, 45 · · · < 13.78
S VI λ933 −75, 45 · · · < 12.63
Si II λ1260 −75, 45 · · · < 12.59
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Si III λ1206 −75, 45 6.1± 8.0 12.31± 0.10
J122454.44+212246.3, z = 0.421357
C II λ1036 −75, 100 −10.7± 3.8 13.88± 0.03
C III λ977 −75, 100 −20.0± 1.2 > 14.09
H I λ923 −63, 89 0.7± 1.1 16.46± 0.02
H I COG · · · · · · 16.73± 0.04
H I FIT · · · · · · 16.83± 0.04
H I AVG · · · · · · 16.78± 0.03
N I λ1199 −75, 100 · · · < 13.10
N II λ1083 −75, 100 17.1± 14.5 13.33± 0.14
N V λ1238 −75, 100 · · · < 13.04
O I λ1039 −75, 100 · · · < 14.12
O II λ833 −75, 100 −1.8± 3.9 14.37± 0.04
O VI λ1031 −75, 100 −9.4± 2.9 13.95± 0.03
O VI λ1037 −75, 100 −14.1± 8.1 13.81± 0.07
O VI −10.0± 2.8 13.92± 0.03
S II λ1253 −75, 100 · · · < 14.49
S III λ1012 −75, 100 · · · < 13.70
S IV λ809 −75, 100 · · · < 13.87
S VI λ944 −75, 100 · · · < 12.97
Si II λ1190 −75, 100 · · · < 12.76
Si III λ1206 −75, 100 −9.5± 1.3 > 13.49
J122512.93+121835.7, z = 0.324970
C II λ903 −65, 65 · · · < 13.21
H I λ930 −65, 65 8.8± 7.5 15.43± 0.11
H I λ937 −65, 65 −2.7± 4.7 15.43± 0.07
H I AOD 0.6± 4.0 15.43± 0.06
H I COG · · · · · · 15.44± 0.07
H I FIT · · · · · · 15.39± 0.04
H I AVG · · · · · · 15.42± 0.03
N II λ1083 −65, 65 · · · < 13.76
N III λ989 −65, 65 · · · < 13.54
O I λ988 −65, 65 · · · < 13.97
O VI λ1037 −65, 65 · · · < 13.80
O VI λ1031 −65, 65 −6.9± 9.5 13.85± 0.13
O VI −6.9± 9.5 13.85± 0.13
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S III λ1012 −65, 65 · · · < 13.99
S IV λ1062 −65, 65 · · · < 13.93
S VI λ933 −65, 65 · · · < 13.03
Si II λ1020 −65, 65 · · · < 14.40
J123304.05-003134.1, z = 0.318758
C II λ903 −100, 100 · · · < 13.23
Fe II λ2600 −25, 25 · · · < 12.00
H I λ930 −100, 100 7.1± 6.3 15.57± 0.06
H I λ937 −100, 100 10.1± 4.1 15.53± 0.04
H I λ949 −100, 100 7.3± 2.5 15.54± 0.03
H I AOD 8.0± 2.0 15.54± 0.02
H I COG · · · · · · 15.55± 0.02
H I FIT · · · · · · 15.58± 0.02
H I AVG · · · · · · 15.56± 0.01
Mg II λ2803 −25, 25 · · · < 11.75
Mg II λ2796 −25, 25 −5.8± 4.7 11.63± 0.17
Mg II −5.8± 4.7 11.63± 0.17
N I λ1199 −100, 100 · · · < 13.67
N II λ1083 −100, 100 · · · < 13.59
N V λ1238 −100, 100 · · · < 13.62
O I λ1302 −100, 100 · · · < 14.17
O VI λ1031 −100, 100 −23.3± 2.5 14.67± 0.02
O VI λ1037 −100, 100 −26.9± 4.8 14.61± 0.04
O VI −24.0± 2.2 14.66± 0.02
S II λ1259 −100, 100 · · · < 14.58
S III λ1190 −100, 100 · · · < 14.53
S IV λ1062 −100, 100 · · · < 13.87
S VI λ944 −100, 100 · · · < 13.18
Si II λ1193 −100, 100 · · · < 13.13
Si III λ1206 −100, 100 −15.2± 14.9 12.89± 0.17
J123335.07+475800.4, z = 0.284947
C II λ903 −75, 75 · · · < 13.29
C III λ977 −75, 75 −2.2± 4.8 13.39± 0.07
Fe II λ2600 −25, 25 · · · < 11.87
H I λ923 −45, 45 0.1± 6.9 15.60± 0.16
H I λ930 −45, 45 −5.0± 4.1 15.53± 0.08
Table 3 continued
The COS CGM Compendium (CCC). I: Survey Design and Initial Results 81
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AOD −3.6± 3.5 15.54± 0.07
H I COG · · · · · · 15.48± 0.06
H I FIT · · · · · · 15.51± 0.04
H I AVG · · · · · · 15.51± 0.03
Mg II λ2796 −25, 25 · · · < 11.37
N I λ1199 −75, 75 · · · < 13.53
N II λ1083 −75, 75 · · · < 13.55
N III λ989 −75, 75 · · · < 13.50
N V λ1238 −75, 75 · · · < 13.70
O I λ1302 −75, 75 · · · < 13.69
O VI λ1037 −75, 75 · · · < 13.81
S II λ1259 −75, 75 · · · < 14.65
S III λ1190 −75, 75 · · · < 14.26
Si II λ1260 −75, 75 · · · < 12.79
Si III λ1206 −50, 30 −5.0± 5.3 12.73± 0.12
Si IV λ1393 −75, 75 · · · < 13.33
J124154.02+572107.3, z = 0.217947
C II λ1036 −100, 125 · · · < 13.61
Fe II λ2600 −25, 25 · · · < 12.48
H I λ937 −70, 70 −12.8± 13.3 15.47± 0.18
H I λ949 −80, 80 8.2± 5.3 15.34± 0.07
H I AOD 5.3± 4.9 15.35± 0.06
H I COG · · · · · · 15.38± 0.08
H I FIT · · · · · · 15.45± 0.05
H I AVG · · · · · · 15.40± 0.04
Mg II λ2803 −25, 25 · · · < 12.05
Mg II λ2796 −25, 25 −1.4± 5.2 11.93+0.13−0.19
Mg II −1.4± 5.2 11.93+0.13−0.19
N I λ1199 −100, 125 · · · < 13.41
N II λ1083 −100, 125 · · · < 13.62
N V λ1238 −100, 125 · · · < 13.41
O I λ988 −100, 125 · · · < 14.03
O VI λ1031 −100, 125 24.8± 2.9 14.71± 0.03
O VI λ1037 −100, 125 22.8± 4.9 14.69± 0.04
O VI 24.3± 2.5 14.70± 0.02
S II λ1259 −100, 125 · · · < 14.46
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S III λ1012 −100, 125 · · · < 13.98
S IV λ1062 −100, 125 · · · < 14.18
S VI λ933 −100, 125 · · · < 13.50
Si II λ1193 −100, 125 · · · < 12.78
Si II λ1260 −100, 125 −8.2± 22.8 12.75+0.13−0.18
Si II −8.2± 22.8 12.75+0.13−0.18
Si III λ1206 −100, 125 −19.4± 18.3 12.63± 0.14
Si IV λ1402 −100, 125 · · · < 13.38
Si IV λ1393 −100, 125 16.4± 18.3 13.38± 0.16
Si IV 16.4± 18.3 13.38± 0.16
J124511.26+335610.1, z = 0.556684
C II λ1036 −60, 60 · · · < 13.65
C III λ977 −25, 25 −2.2± 2.8 13.26± 0.13
Fe II λ2382 −25, 25 · · · < 11.75
Fe III λ1122 −60, 60 · · · < 13.89
H I λ917 −60, 60 1.5± 3.4 16.54± 0.06
H I λ918 −60, 60 −1.2± 3.3 16.51± 0.06
H I AOD 0.1± 2.4 16.52± 0.04
H I COG · · · · · · 16.58± 0.08
H I FIT · · · · · · 16.51± 0.03
H I AVG · · · · · · 16.54± 0.03
Mg II λ2796 −25, 25 · · · < 11.37
N I λ1134 −60, 60 · · · < 14.11
N III λ989 −60, 60 · · · < 13.60
N IV λ765 −60, 60 · · · < 13.02
O I λ988 −60, 60 · · · < 14.01
O II λ833 −60, 60 · · · < 13.81
O IV λ787 −60, 60 · · · < 13.66
O VI λ1037 −60, 60 6.0± 9.9 14.32+0.15−0.23
S III λ1012 −60, 60 · · · < 13.89
S IV λ1062 −60, 60 · · · < 13.91
S V λ786 −60, 60 · · · < 12.68
S VI λ933 −60, 60 · · · < 12.93
Si II λ1020 −60, 60 · · · < 14.44
J124511.26+335610.1, z = 0.587563
C II λ1036 −50, 50 · · · < 13.50
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C III λ977 −50, 50 −11.5± 3.4 13.49± 0.08
Fe II λ2382 −25, 25 · · · < 11.71
H I λ930 −50, 50 −14.4± 9.4 15.25± 0.17
H I λ937 −50, 50 5.4± 7.2 15.14± 0.15
H I λ949 −50, 50 −14.7± 4.6 15.12± 0.09
H I AOD −9.7± 3.6 15.14± 0.07
H I COG · · · · · · 15.07± 0.08
H I AVG · · · · · · 15.11± 0.05
Mg II λ2796 −25, 25 · · · < 11.38
N II λ1083 −50, 50 · · · < 13.55
N III λ763 −50, 50 · · · < 13.95
O II λ834 −50, 50 · · · < 13.59
O III λ832 −50, 50 · · · < 13.71
O VI λ1031 −50, 50 · · · < 13.45
S III λ724 −50, 50 · · · < 13.48
S IV λ748 −50, 50 · · · < 13.12
S VI λ944 −50, 50 · · · < 13.32
J124511.26+335610.1, z = 0.644918
C II λ1036 −70, 70 · · · < 13.61
C III λ977 −70, 70 1.7± 5.4 13.74± 0.18
Fe II λ2382 −25, 25 · · · < 11.69
H I λ923 −70, 70 −7.0± 8.1 15.91± 0.11
H I λ926 −60, 60 8.7± 5.3 15.81± 0.08
H I AOD 4.0± 4.4 15.84± 0.06
H I COG · · · · · · 15.74± 0.08
H I FIT · · · · · · 15.63± 0.04
H I AVG · · · · · · 15.74± 0.04
Mg II λ2803 −25, 25 · · · < 11.68
Mg II λ2796 −25, 25 5.3± 4.9 11.50± 0.17
Mg II 5.3± 4.9 11.50± 0.17
N II λ1083 −70, 70 · · · < 13.90
N IV λ765 −70, 70 · · · < 13.00
Ne VIII λ780 −70, 70 · · · < 14.30
O I λ1039 −70, 70 · · · < 14.71
O III λ702 −70, 70 3.8± 11.3 14.12± 0.17
O III λ832 −70, 70 −8.5± 9.5 14.25± 0.16
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O III −3.4± 7.3 14.17± 0.11
O VI λ1031 −70, 70 · · · < 13.57
S III λ698 −70, 70 · · · < 13.22
S IV λ748 −70, 70 · · · < 13.14
S VI λ933 −70, 70 · · · < 13.12
J124511.26+335610.1, z = 0.688948
C II λ1036 −60, 25 · · · < 13.54
C III λ977 −60, 25 −4.7± 4.0 > 14.14
Fe II λ2382 −25, 25 · · · < 11.66
H I λ919 −60, 30 −6.4± 3.6 16.20± 0.07
H I λ920 −60, 30 −4.8± 3.1 16.13± 0.06
H I AOD −5.5± 2.3 16.16± 0.04
H I COG · · · · · · 16.15± 0.06
H I FIT · · · · · · 16.18± 0.04
H I AVG · · · · · · 16.16± 0.03
Mg II λ2796 −25, 25 −2.1± 1.5 11.96± 0.05
Mg II λ2803 −25, 25 −7.2± 6.3 11.74± 0.22
Mg II −2.4± 1.5 11.93± 0.05
N III λ989 −60, 25 · · · < 13.49
N IV λ765 −60, 25 −7.4± 7.8 13.17± 0.17
Ne VIII λ780 −60, 25 · · · < 14.01
O I λ1039 −60, 25 · · · < 14.64
O II λ833 −60, 25 · · · < 13.86
O III λ832 −60, 25 −3.5± 8.6 > 15.05
O IV λ787 −60, 25 −7.2± 4.3 > 14.95
O VI λ1037 −60, 25 · · · < 13.78
S III λ681 −60, 25 · · · < 14.18
S III λ698 −60, 25 −6.1± 5.9 13.41± 0.12
S III −6.1± 5.9 13.41± 0.12
S IV λ744 −60, 25 · · · < 13.30
S IV λ748 −60, 25 1.9± 10.3 13.20+0.13−0.19
S IV 1.9± 10.3 13.20+0.13−0.19
S VI λ933 −60, 25 · · · < 12.85
J124511.26+335610.1, z = 0.689370
C II λ1036 −50, 70 7.0± 10.4 13.88± 0.17
C III λ977 −50, 70 −13.1± 4.6 > 14.08
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Fe II λ2382 −25, 25 2.2± 1.9 12.22± 0.07
Fe II λ2600 −25, 25 −3.8± 2.4 12.25± 0.08
Fe II −0.2± 1.5 12.23± 0.05
H I λ914 −45, 70 21.7± 4.8 17.13± 0.06
H I FIT · · · · · · 16.91± 0.06
Mg II λ2796 −25, 25 −0.7± 0.3 12.62± 0.02
Mg II λ2803 −25, 25 0.2± 0.6 12.69± 0.02
Mg II −0.5± 0.3 12.76± 0.03
N III λ989 −50, 70 · · · < 13.56
N IV λ765 −50, 70 −4.6± 13.8 13.15+0.14−0.21
Ne VIII λ780 −50, 70 · · · < 14.07
O I λ1039 −50, 70 · · · < 14.73
O II λ833 −50, 70 −0.9± 9.8 14.29+0.12−0.18
O III λ832 −50, 70 −9.1± 11.2 > 14.88
O IV λ787 −50, 70 −11.4± 5.0 > 14.67
O VI λ1037 −50, 70 · · · < 13.84
S III λ698 −50, 70 −3.0± 8.6 13.38± 0.14
S III λ724 −50, 70 −11.2± 11.2 13.59± 0.16
S III −6.0± 6.8 13.44± 0.10
S IV λ748 −50, 70 · · · < 13.07
S VI λ933 −50, 70 · · · < 12.94
J124511.26+335610.1, z = 0.712976
C II λ1036 −40, 60 · · · < 13.80
Fe II λ2382 −25, 25 · · · < 11.69
H I λ915 −40, 60 7.4± 4.5 16.53± 0.08
H I λ917 −40, 60 12.0± 3.3 16.46± 0.06
H I λ918 −40, 60 −2.6± 2.5 16.50± 0.04
H I λ919 −40, 60 6.3± 2.1 16.41± 0.05
H I AOD 4.8± 1.4 16.46± 0.03
H I COG · · · · · · 16.52± 0.04
H I FIT · · · · · · 16.45± 0.03
H I AVG · · · · · · 16.48± 0.02
Mg II λ2803 −25, 25 · · · < 11.54
Mg II λ2796 −25, 25 −0.2± 5.2 11.37+0.13−0.18
Mg II −0.2± 5.2 11.37+0.13−0.18
N III λ989 −40, 60 · · · < 13.56
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N IV λ765 −40, 60 · · · < 12.99
Ne VIII λ770 −40, 60 · · · < 13.74
O III λ702 −40, 60 6.4± 4.1 14.35± 0.08
O IV λ787 −40, 60 7.6± 4.7 > 14.86
O VI λ1031 −40, 60 14.8± 5.6 14.43± 0.10
S III λ677 −40, 60 · · · < 12.64
S IV λ748 −40, 60 · · · < 13.25
S V λ786 −40, 60 · · · < 12.63
S VI λ933 −40, 60 · · · < 13.16
J125846.65+242739.1, z = 0.226199
C II λ1036 −100, 100 · · · < 13.62
C III λ977 −100, 100 −12.1± 10.5 13.48± 0.11
H I λ930 −100, 100 −12.6± 20.3 16.10± 0.12
H I λ937 −100, 100 −7.4± 19.6 15.91± 0.11
H I AOD −9.9± 14.1 15.97± 0.08
H I COG · · · · · · 15.98± 0.16
H I FIT · · · · · · 15.78± 0.07
H I AVG · · · · · · 15.92± 0.07
O I λ1039 −100, 100 · · · < 14.72
O VI λ1031 −100, 100 · · · < 13.59
S III λ1012 −100, 100 · · · < 14.14
S VI λ944 −100, 100 · · · < 13.61
J130100.86+281944.7, z = 0.436777
C III λ977 −125, 50 −26.0± 14.7 > 14.44
H I LL · · · · · · 17.05± 0.15
Mg II λ2803 −312, 270 −10.2± 12.2 > 13.12
N III λ989 −125, 50 −10.0± 5.6 14.10± 0.05
O I λ988 −125, 50 · · · < 13.77
O II λ833 −75, 50 −7.0± 2.7 > 14.61
S IV λ809 −125, 50 · · · < 13.76
S VI λ933 −125, 50 · · · < 12.72
J130429.02+311308.2, z = 0.309948
C II λ903 −50, 50 · · · < 13.03
C III λ977 −28, 46 −2.8± 2.5 > 13.70
H I λ919 −50, 50 −10.6± 8.4 15.70± 0.15
H I λ923 −50, 50 −9.0± 5.0 15.69± 0.09
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AOD −9.4± 4.3 15.69± 0.07
H I COG · · · · · · 15.70± 0.05
H I FIT · · · · · · 15.71± 0.03
H I AVG · · · · · · 15.70± 0.03
N II λ1083 −50, 50 · · · < 13.43
N III λ989 −50, 50 · · · < 13.52
O I λ988 −50, 50 · · · < 13.93
O VI λ1031 −50, 50 5.0± 3.0 14.27± 0.04
O VI λ1037 −50, 50 8.6± 3.7 14.36± 0.06
O VI 6.4± 2.3 14.29± 0.03
S III λ1012 −50, 50 · · · < 13.85
S IV λ1062 −50, 50 · · · < 13.76
S VI λ933 −50, 50 · · · < 12.83
J130451.40+245445.9, z = 0.276315
C II λ903 −75, 75 · · · < 13.34
C III λ977 −75, 75 · · · < 12.63
H I λ920 −75, 75 −18.3± 15.9 15.70± 0.19
H I λ926 −75, 75 5.1± 8.7 15.63± 0.11
H I λ930 −75, 75 13.6± 5.5 15.66± 0.07
H I λ937 −75, 75 9.5± 3.5 15.63± 0.05
H I AOD 9.2± 2.7 15.64± 0.04
H I COG · · · · · · 15.77± 0.06
H I FIT · · · · · · 15.67± 0.03
H I AVG · · · · · · 15.70± 0.03
N II λ1083 −75, 75 · · · < 13.54
O I λ988 −75, 75 · · · < 13.84
O VI λ1031 −75, 75 · · · < 13.44
S III λ1012 −75, 75 · · · < 14.26
S IV λ1062 −75, 75 · · · < 13.87
S VI λ944 −75, 75 · · · < 13.30
J131956.23+272808.2, z = 0.733811
C III λ977 −75, 60 −2.7± 3.9 13.25± 0.05
H I λ926 −75, 60 6.6± 6.3 15.39± 0.08
H I λ930 −75, 60 −0.7± 3.1 15.45± 0.04
H I λ937 −75, 60 −4.1± 2.1 15.47± 0.03
H I λ949 −75, 60 −5.9± 1.7 15.35± 0.03
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AOD −4.2± 1.2 15.41± 0.02
H I COG · · · · · · 15.45± 0.03
H I FIT · · · · · · 15.40± 0.02
H I AVG · · · · · · 15.42± 0.01
Mg II λ2796 −25, 25 · · · < 11.12
S VI λ944 −75, 60 · · · < 13.00
J132503.81+271718.7, z = 0.384634
C II λ903 −60, 60 · · · < 13.68
C II λ903 −60, 60 10.1± 9.0 13.78+0.15−0.22
C II 10.1± 9.0 13.78+0.15−0.22
C III λ977 −60, 60 3.5± 5.7 > 14.05
H I λ914 −50, 50 6.3± 4.6 16.93± 0.09
H I λ915 −50, 50 14.4± 4.3 16.83± 0.11
H I AOD 10.7± 3.1 16.88± 0.07
H I COG · · · · · · 16.80± 0.06
H I FIT · · · · · · 16.80± 0.03
H I AVG · · · · · · 16.83± 0.03
N III λ989 −60, 60 · · · < 13.69
O I λ988 −60, 60 · · · < 14.15
O II λ834 −60, 60 · · · < 14.17
S III λ1012 −60, 60 · · · < 14.13
S IV λ1062 −60, 60 · · · < 14.58
S VI λ933 −60, 60 · · · < 13.34
J132503.81+271718.7, z = 0.433434
C II λ903 −75, 75 · · · < 13.43
C III λ977 −75, 75 · · · < 12.95
H I λ918 −75, 75 −2.6± 10.3 16.48± 0.21
H I λ919 −75, 75 −8.8± 15.0 16.37± 0.27
H I λ920 −75, 75 −8.5± 9.4 16.47± 0.10
H I λ923 −75, 75 −2.6± 12.7 16.38± 0.12
H I AOD −5.6± 5.7 16.43± 0.07
H I COG · · · · · · 16.37± 0.14
H I FIT · · · · · · 16.47± 0.07
H I AVG · · · · · · 16.43± 0.05
N III λ989 −75, 75 · · · < 13.75
O II λ834 −75, 75 · · · < 13.89
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O III λ832 −75, 75 · · · < 14.02
S III λ1012 −75, 75 · · · < 14.41
S IV λ809 −75, 75 · · · < 14.33
S VI λ933 −75, 75 · · · < 13.20
J133045.15+281321.5, z = 0.275547
C II λ903 −70, 70 · · · < 13.53
Fe II λ2600 −25, 25 · · · < 12.41
H I λ930 −70, 70 21.5± 9.9 15.45± 0.12
H I λ937 −70, 70 5.9± 6.7 15.37± 0.09
H I AOD 10.8± 5.6 15.40± 0.07
H I COG · · · · · · 15.34± 0.05
H I FIT · · · · · · 15.35± 0.03
H I AVG · · · · · · 15.36± 0.03
Mg II λ2796 −25, 25 · · · < 11.81
N II λ1083 −70, 70 · · · < 13.57
N III λ989 −70, 70 · · · < 13.54
N V λ1238 −70, 70 · · · < 13.57
O I λ988 −70, 70 · · · < 13.98
O VI λ1031 −70, 70 8.4± 4.4 14.26± 0.06
O VI λ1037 −70, 70 11.6± 7.1 14.30± 0.10
O VI 9.3± 3.7 14.27± 0.05
S II λ1259 −70, 70 · · · < 14.80
S III λ1012 −70, 70 · · · < 14.00
S IV λ1062 −70, 70 · · · < 13.96
S VI λ944 −70, 70 · · · < 13.39
Si II λ1193 −70, 70 · · · < 12.91
Si III λ1206 −70, 70 · · · < 12.48
Si IV λ1393 −70, 70 · · · < 13.41
J134100.78+412314.0, z = 0.463699
C II λ903 −100, 50 · · · < 12.96
C III λ977 −100, 50 −23.6± 1.6 13.86± 0.02
Fe II λ2600 −25, 25 · · · < 11.71
H I λ937 −100, 50 −8.8± 3.3 15.30± 0.04
H I λ949 −100, 50 −4.6± 2.5 15.22± 0.03
H I λ972 −100, 50 −15.0± 1.7 15.22± 0.03
H I AOD −11.3± 1.3 15.23± 0.02
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I COG · · · · · · 15.25± 0.02
H I FIT · · · · · · 15.30± 0.10
H I AVG · · · · · · 15.26± 0.04
Mg II λ2796 −25, 25 · · · < 11.29
N I λ1199 −100, 50 · · · < 13.38
N II λ1083 −100, 50 · · · < 13.44
O I λ988 −100, 50 · · · < 13.82
O II λ834 −100, 50 −23.7± 5.2 13.94± 0.06
S III λ1012 −100, 50 · · · < 13.68
S VI λ944 −100, 50 · · · < 12.99
Si II λ1193 −100, 50 · · · < 12.74
Si III λ1206 −100, 50 −4.0± 10.8 12.67± 0.12
J134100.78+412314.0, z = 0.620752
C II λ1036 −50, 50 · · · < 13.65
Fe II λ2382 −25, 25 −9.0± 5.1 11.86± 0.15
Fe II λ2600 −25, 25 −8.7± 3.4 12.04± 0.10
Fe II −8.8± 2.8 11.95± 0.08
H I λ919 −50, 50 5.2± 7.7 15.50± 0.15
H I λ937 −100, 50 −0.7± 2.6 15.49± 0.03
H I λ949 −100, 50 −2.1± 1.8 15.54± 0.06
H I AOD −1.4± 1.5 15.50± 0.03
H I COG · · · · · · 15.45± 0.03
H I FIT · · · · · · 15.57± 0.01
H I AVG · · · · · · 15.51± 0.01
Mg II λ2796 −25, 25 −3.0± 0.6 12.38± 0.02
Mg II λ2803 −25, 25 −1.6± 1.2 12.37± 0.04
Mg II −2.7± 0.5 12.38± 0.02
N II λ1083 −100, 50 · · · < 13.50
O I λ988 −100, 50 · · · < 13.98
O VI λ1031 −100, 50 −1.2± 4.2 14.39± 0.05
S III λ1012 −100, 50 · · · < 13.90
S IV λ1062 −100, 50 · · · < 13.76
S V λ786 −100, 50 · · · < 12.24
S VI λ933 −100, 50 · · · < 12.73
J134100.78+412314.0, z = 0.621428
C II λ903 −50, 70 −7.4± 1.5 13.90± 0.03
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C III λ977 −50, 70 −13.6± 33.9 > 14.35
Fe II λ2382 −60, 30 −20.4± 4.0 12.30± 0.07
Fe II λ2600 −60, 30 −17.1± 3.2 12.39± 0.06
Fe II −18.4± 2.5 12.34± 0.04
H I λ919 −50, 70 3.9± 3.1 16.03± 0.04
H I λ920 −50, 70 0.1± 2.0 16.08± 0.03
H I λ926 −50, 70 −0.6± 1.2 16.14± 0.02
H I λ930 −50, 70 2.9± 1.1 16.14± 0.02
H I AOD 1.4± 0.7 16.11± 0.01
H I COG · · · · · · 16.11± 0.03
H I FIT · · · · · · 16.05± 0.02
H I AVG · · · · · · 16.09± 0.01
Mg II λ2796 −60, 30 −18.1± 0.5 12.85± 0.01
Mg II λ2803 −60, 30 −17.9± 0.9 12.89± 0.02
Mg II −18.1± 0.4 12.86± 0.01
O I λ988 −50, 70 · · · < 13.85
O II λ834 −50, 70 −6.8± 2.7 14.18± 0.04
O IV λ787 −50, 70 −4.8± 0.8 14.94± 0.02
O VI λ1031 −50, 70 −8.9± 3.8 14.80± 0.01
O VI λ1037 −50, 70 −9.5± 2.9 14.77± 0.07
O VI −9.3± 2.3 14.80± 0.01
S III λ724 −50, 70 · · · < 12.98
S IV λ1062 −50, 70 · · · < 13.72
S VI λ933 −50, 70 · · · < 12.69
J134447.55+554656.8, z = 0.404153
C III λ977 −75, 50 −7.3± 22.9 > 13.92
H I λ937 −75, 50 −4.4± 5.5 15.64± 0.11
H I λ949 −75, 50 −0.3± 6.6 15.62± 0.05
H I AOD −2.7± 4.2 15.62± 0.04
H I COG · · · · · · 15.57± 0.07
H I AVG · · · · · · 15.60± 0.04
N III λ989 −75, 50 · · · < 13.79
O I λ988 −75, 50 · · · < 14.18
O II λ834 −75, 50 · · · < 13.70
O VI λ1031 −75, 50 −2.0± 9.8 14.25± 0.13
S VI λ944 −75, 50 · · · < 13.49
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
J134447.55+554656.8, z = 0.552615
H I LL · · · · · · 17.25± 0.15
N III λ763 −100, 50 · · · < 14.00
O I λ929 −100, 50 · · · < 15.35
O II λ833 −100, 50 −26.3± 14.1 14.39+0.14−0.21
O III λ832 −50, 50 −10.0± 5.1 > 14.67
O IV λ787 −100, 50 · · · < 13.79
S IV λ748 −100, 50 · · · < 13.23
S V λ786 −100, 50 · · · < 12.70
J135704.44+191907.3, z = 0.521468
C II λ1036 −50, 50 · · · < 13.79
C III λ977 −50, 50 7.0± 2.7 13.30± 0.05
H I λ917 −30, 50 5.1± 3.4 15.94± 0.07
H I λ918 −50, 50 12.6± 4.6 15.88± 0.08
H I λ919 −50, 50 −6.2± 2.9 15.94± 0.05
H I λ920 −50, 50 4.7± 2.2 15.91± 0.04
H I λ923 −50, 50 9.5± 1.9 15.87± 0.04
H I AOD 5.4± 1.2 15.90± 0.02
H I COG · · · · · · 15.97± 0.03
H I FIT · · · · · · 15.88± 0.02
H I AVG · · · · · · 15.92± 0.01
N I λ1134 −50, 50 · · · < 13.88
N II λ1083 −50, 50 · · · < 13.41
N III λ989 −50, 50 · · · < 13.21
O I λ1039 −50, 50 · · · < 14.55
S III λ1012 −50, 50 · · · < 13.65
S IV λ1062 −50, 50 · · · < 13.74
S VI λ933 −50, 50 · · · < 12.63
J135726.26+043541.3, z = 0.328637
C II λ1334 −55, 55 · · · < 13.60
C III λ977 −55, 55 · · · < 12.48
Fe II λ2600 −7, 16 4.2± 1.3 12.14± 0.11
H I LL · · · · · · 17.55± 0.05
Mg II λ2796 −7, 16 4.4± 1.1 11.91± 0.08
Mg II λ2803 −7, 16 5.2± 1.5 12.03± 0.11
Mg II 2.8± 3.3 12.17± 0.24
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N II λ1083 −55, 55 · · · < 13.68
N III λ989 −55, 55 · · · < 13.45
O I λ1302 −55, 55 · · · < 13.80
S II λ1253 −55, 55 · · · < 14.48
S III λ1012 −55, 55 · · · < 13.69
S IV λ1062 −55, 55 · · · < 13.73
S VI λ944 −55, 55 1.9± 5.6 13.43± 0.09
Si II λ1260 −55, 55 · · · < 12.43
Si III λ1206 −55, 55 · · · < 12.33
J135726.26+043541.3, z = 0.610248
C II λ903 −40, 75 · · · < 12.80
C III λ977 −40, 75 1.1± 1.7 > 13.87
Fe II λ2382 −25, 25 · · · < 11.91
H I λ920 −40, 75 24.6± 8.3 15.45± 0.14
H I λ923 −40, 75 14.8± 6.8 15.40± 0.11
H I λ930 −40, 75 2.8± 4.8 15.27± 0.07
H I λ937 −40, 75 6.2± 3.6 15.20± 0.06
H I λ949 −40, 75 0.7± 2.4 15.20± 0.04
H I AOD 4.2± 1.7 15.22± 0.03
H I COG · · · · · · 15.29± 0.06
H I FIT · · · · · · 15.26± 0.02
H I AVG · · · · · · 15.26± 0.02
Mg II λ2796 −25, 25 · · · < 11.54
N II λ1083 −40, 75 · · · < 13.58
N III λ763 −40, 75 · · · < 13.52
N IV λ765 −40, 75 −0.3± 4.8 13.26± 0.07
O I λ988 −40, 75 · · · < 14.08
O II λ833 −40, 75 · · · < 13.57
O III λ832 −40, 75 4.4± 3.0 14.31± 0.05
O VI λ1031 −40, 75 8.4± 3.0 14.46± 0.10
S III λ724 −40, 75 · · · < 13.59
S IV λ748 −40, 75 34.2± 45.6 > 14.02
S V λ786 −40, 75 −5.1± 6.9 12.70± 0.09
S VI λ944 −40, 75 · · · < 13.06
S VI λ933 −40, 75 27.0± 13.5 12.85+0.15−0.22
S VI 27.0± 13.5 12.85+0.15−0.22
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
J140732.25+550725.4, z = 0.243328
C II λ1036 −75, 75 · · · < 13.43
H I λ923 −75, 75 −0.7± 7.7 16.07± 0.12
H I λ926 −75, 75 2.5± 9.8 15.99± 0.12
H I λ930 −75, 75 −4.1± 23.4 16.01± 0.09
H I AOD 0.2± 5.9 16.02± 0.06
H I COG · · · · · · 15.99± 0.12
H I FIT · · · · · · 16.09± 0.07
H I AVG · · · · · · 16.04± 0.05
N I λ1134 −75, 75 · · · < 13.79
N II λ1083 −75, 75 · · · < 13.33
N III λ989 −75, 75 · · · < 13.25
O VI λ1031 −75, 75 · · · < 13.39
S III λ1012 −75, 75 · · · < 13.76
S IV λ1062 −75, 75 · · · < 13.95
S VI λ944 −75, 75 · · · < 13.40
J140732.25+550725.4, z = 0.246911
C III λ977 −50, 50 · · · < 12.65
H I λ930 −50, 50 −1.8± 4.7 15.70± 0.10
H I λ937 −50, 50 −2.4± 4.1 15.61± 0.06
H I AOD −2.1± 3.1 15.63± 0.05
H I COG · · · · · · 15.97± 0.20
H I FIT · · · · · · 15.74± 0.09
H I AVG · · · · · · 15.81± 0.09
N I λ1134 −50, 50 · · · < 13.70
N III λ989 −50, 50 · · · < 13.18
O I λ988 −50, 50 · · · < 13.61
O VI λ1031 −50, 50 · · · < 13.33
S IV λ1062 −50, 50 · · · < 13.83
S VI λ933 −50, 50 · · · < 13.15
J140923.90+261820.9, z = 0.574868
C II λ903 −50, 100 · · · < 12.54
Fe II λ2382 −25, 25 · · · < 11.59
H I λ919 −50, 100 12.4± 5.7 15.68± 0.06
H I λ920 −50, 100 21.9± 4.0 15.65± 0.05
H I AOD 18.8± 3.3 15.66± 0.04
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I COG · · · · · · 15.64± 0.01
H I FIT · · · · · · 15.65± 0.01
H I AVG · · · · · · 15.65± 0.01
Mg II λ2796 −25, 25 · · · < 11.16
N I λ1134 −50, 100 · · · < 13.80
N II λ1083 −50, 100 · · · < 13.14
N IV λ765 −50, 100 · · · < 12.31
O I λ988 −50, 100 · · · < 13.44
O II λ834 −50, 100 · · · < 13.04
O VI λ1031 −50, 100 · · · < 13.08
S III λ1012 −50, 100 · · · < 13.62
S IV λ744 −50, 100 · · · < 12.78
J140923.90+261820.9, z = 0.599561
C II λ1036 −50, 50 2.6± 2.1 13.86± 0.03
C II λ903 −50, 50 −11.8± 1.3 13.85± 0.02
C II −7.8± 1.1 13.85± 0.02
C III λ977 −50, 50 −9.5± 0.4 > 13.96
Fe II λ2382 −30, 5 −13.0± 1.7 11.91± 0.09
Fe II λ2600 −30, 5 −9.9± 2.4 11.81± 0.13
Fe II −11.9± 1.4 11.87± 0.07
H I λ918 −50, 50 −3.4± 1.9 15.87± 0.03
H I λ919 −50, 50 −1.8± 1.4 15.89± 0.02
H I λ920 −50, 50 −1.6± 1.1 15.88± 0.02
H I AOD −2.0± 0.8 15.88± 0.01
H I COG · · · · · · 15.89± 0.02
H I FIT · · · · · · 15.87± 0.01
H I AVG · · · · · · 15.88± 0.01
Mg II λ2796 −30, 5 −10.3± 0.2 12.60± 0.01
Mg II λ2803 −30, 5 −10.7± 0.3 12.64± 0.01
Mg II −10.5± 0.1 12.62± 0.01
N II λ1083 −50, 50 −4.4± 7.7 > 13.48
O I λ988 −50, 50 · · · < 13.42
O II λ833 −50, 50 −5.8± 1.7 13.99± 0.03
O II λ834 −50, 50 −17.0± 1.0 14.08± 0.02
O II −14.1± 0.9 14.05± 0.02
O III λ832 −50, 50 −5.9± 0.6 14.38± 0.01
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O VI λ1031 −50, 50 −4.8± 1.4 14.04± 0.02
S IV λ1062 −50, 50 · · · < 13.38
S IV λ744 −50, 50 18.3± 9.4 12.86± 0.15
S IV 18.3± 9.4 12.86± 0.15
S V λ786 −50, 50 −8.3± 3.2 12.44± 0.05
S VI λ933 −50, 50 · · · < 12.33
J140923.90+261820.9, z = 0.817046
C II λ903 −50, 50 · · · < 12.59
Fe II λ2382 −25, 25 · · · < 11.51
H I λ920 −50, 50 8.1± 3.1 15.61± 0.05
H I λ923 −50, 50 1.9± 2.2 15.62± 0.04
H I λ926 −50, 50 8.6± 1.5 15.67± 0.02
H I λ930 −50, 50 5.1± 1.0 15.63± 0.02
H I AOD 5.9± 0.8 15.64± 0.01
H I COG · · · · · · 15.66± 0.01
H I FIT · · · · · · 15.64± 0.01
H I AVG · · · · · · 15.65± 0.01
Mg II λ2796 −25, 25 · · · < 11.17
N III λ763 −50, 50 · · · < 13.09
N IV λ765 −50, 50 · · · < 12.22
Ne VIII λ770 −50, 50 · · · < 13.00
O I λ988 −50, 50 · · · < 14.01
O II λ834 −50, 50 · · · < 12.91
S III λ698 −50, 50 · · · < 12.08
S IV λ657 −50, 50 · · · < 12.00
S V λ786 −50, 50 · · · < 11.88
S VI λ944 −50, 50 · · · < 12.80
J141038.39+230447.1, z = 0.265892
C II λ1334 −100, 75 · · · < 13.40
C III λ977 −100, 75 · · · < 12.75
H I λ923 −100, 75 2.0± 14.1 15.86± 0.18
H I λ926 −100, 75 2.7± 7.6 15.83± 0.08
H I λ930 −100, 75 8.8± 5.3 15.81± 0.07
H I AOD 6.3± 4.2 15.82± 0.05
H I COG · · · · · · 15.86± 0.06
H I FIT · · · · · · 15.81± 0.03
Table 3 continued
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AVG · · · · · · 15.83± 0.03
N I λ1199 −100, 75 · · · < 13.20
N III λ989 −100, 75 · · · < 13.53
N V λ1238 −100, 75 · · · < 13.20
O I λ1302 −100, 75 · · · < 13.84
S II λ1253 −100, 75 · · · < 14.39
S III λ1190 −100, 75 · · · < 13.94
S IV λ1062 −100, 75 · · · < 13.95
S VI λ944 −100, 75 · · · < 13.39
Si II λ1193 −100, 75 · · · < 12.55
Si III λ1206 −100, 75 · · · < 12.18
Si IV λ1393 −100, 75 · · · < 12.84
J141038.39+230447.1, z = 0.349849
C II λ903 −50, 55 · · · < 13.19
H I λ923 −50, 55 8.3± 5.9 15.61± 0.11
H I λ930 −50, 55 4.1± 2.7 15.62± 0.06
H I AOD 4.9± 2.5 15.62± 0.05
H I COG · · · · · · 15.60± 0.05
H I FIT · · · · · · 15.64± 0.03
H I AVG · · · · · · 15.62± 0.03
N I λ1199 −50, 55 · · · < 13.35
N II λ1083 −50, 55 · · · < 13.16
N V λ1238 −50, 55 · · · < 13.26
O I λ1302 −50, 55 · · · < 13.75
O VI λ1031 −50, 55 6.8± 4.9 14.00± 0.08
S II λ1259 −50, 55 · · · < 14.22
S III λ1012 −50, 55 · · · < 13.89
S IV λ1062 −50, 55 · · · < 13.85
Si II λ1260 −50, 55 · · · < 12.34
J141038.39+230447.1, z = 0.351043
C II λ903 −50, 55 · · · < 13.44
C III λ977 −50, 55 · · · < 13.01
H I λ923 −50, 55 5.7± 8.3 15.46± 0.15
H I λ926 −50, 55 −3.6± 5.4 15.50± 0.09
H I AOD −0.8± 4.5 15.49± 0.07
H I COG · · · · · · 15.48± 0.07
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I FIT · · · · · · 15.40± 0.04
H I AVG · · · · · · 15.46± 0.04
N I λ1199 −50, 55 · · · < 13.28
N II λ1083 −50, 55 · · · < 13.15
N III λ989 −50, 55 · · · < 13.49
N V λ1242 −50, 55 · · · < 13.52
O I λ1302 −50, 55 · · · < 13.77
O VI λ1031 −50, 55 · · · < 13.41
S II λ1259 −50, 55 · · · < 14.21
S III λ1012 −50, 55 · · · < 13.90
S IV λ1062 −50, 55 · · · < 13.86
S VI λ933 −50, 55 · · · < 12.86
Si II λ1260 −50, 55 · · · < 12.36
Si III λ1206 −50, 55 · · · < 12.23
J141038.39+230447.1, z = 0.535079
C II λ903 −50, 100 · · · < 13.14
C III λ977 −50, 100 26.8± 1.7 > 13.82
H I λ914 −50, 50 −0.3± 7.2 16.50± 0.14
H I λ914 −50, 50 −6.3± 6.3 16.52± 0.12
H I λ915 −50, 50 2.1± 4.8 16.52± 0.09
H I λ916 −50, 50 1.2± 3.4 16.49± 0.07
H I λ917 −50, 50 −0.8± 2.8 16.50± 0.06
H I AOD −0.2± 1.8 16.50± 0.04
H I COG · · · · · · 16.40± 0.03
H I FIT · · · · · · 16.50± 0.02
H I AVG · · · · · · 16.47± 0.02
N I λ1134 −50, 100 · · · < 13.98
N II λ1083 −50, 100 · · · < 13.52
N III λ989 −50, 100 · · · < 13.29
N IV λ765 −50, 100 · · · < 13.02
Ne VIII λ770 −50, 100 −4.6± 10.2 14.25± 0.11
Ne VIII λ780 −50, 100 20.1± 17.7 14.20± 0.21
Ne VIII 1.6± 8.9 14.24± 0.09
O I λ988 −50, 100 · · · < 13.74
O II λ833 −50, 100 · · · < 13.70
O III λ832 −50, 100 8.5± 4.4 14.38± 0.06
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O VI λ1031 −50, 100 21.5± 7.3 13.84± 0.09
O VI λ1037 −50, 100 11.2± 14.2 14.08± 0.18
O VI 19.4± 6.5 13.87± 0.08
S III λ1012 −50, 100 · · · < 13.78
S V λ786 −50, 100 · · · < 12.60
S VI λ933 −50, 100 · · · < 13.04
J141542.90+163413.7, z = 0.481677
C II λ903 −60, 45 · · · < 12.74
C III λ977 −60, 45 −5.7± 4.8 13.42± 0.11
H I λ916 −60, 45 −0.6± 5.7 16.01± 0.09
H I λ917 −60, 45 −9.3± 4.1 16.02± 0.07
H I λ918 −60, 45 0.6± 3.1 16.01± 0.05
H I λ919 −60, 45 0.7± 2.3 16.01± 0.04
H I λ920 −60, 45 −6.2± 1.7 16.02± 0.03
H I AOD −3.4± 1.2 16.02± 0.02
H I COG · · · · · · 16.01± 0.02
H I FIT · · · · · · 16.02± 0.01
H I AVG · · · · · · 16.02± 0.01
Ne VIII λ780 −60, 45 · · · < 13.78
O I λ976 −60, 45 · · · < 15.18
O II λ834 −60, 45 −1.2± 6.7 13.54± 0.11
O III λ832 −60, 45 −1.1± 2.1 14.17± 0.04
O IV λ787 −60, 45 8.1± 3.4 14.10± 0.06
S V λ786 −60, 45 · · · < 12.28
S VI λ933 −60, 45 · · · < 12.63
J141910.20+420746.9, z = 0.522082
C II λ903 −100, 100 · · · < 13.36
C III λ977 −100, 100 17.3± 6.3 13.77± 0.06
Fe II λ2382 −25, 25 · · · < 11.77
H I λ926 −100, 100 3.4± 13.7 15.74± 0.13
H I λ937 −100, 100 18.9± 6.9 15.71± 0.07
H I AOD 15.8± 6.2 15.72± 0.06
H I COG · · · · · · 15.75± 0.06
H I FIT · · · · · · 15.82± 0.03
H I AVG · · · · · · 15.77± 0.03
Mg II λ2796 −25, 25 · · · < 11.44
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N I λ1134 −100, 100 · · · < 14.53
N III λ989 −100, 100 · · · < 13.75
N IV λ765 −100, 100 24.6± 18.5 13.55± 0.17
Ne VIII λ770 −100, 100 · · · < 14.00
O I λ988 −100, 100 · · · < 14.18
O II λ834 −100, 100 · · · < 13.71
O VI λ1031 −100, 100 · · · < 13.81
S III λ1012 −100, 100 · · · < 14.23
S IV λ748 −100, 100 · · · < 13.64
S V λ786 −100, 100 · · · < 12.84
S VI λ933 −100, 100 · · · < 13.21
J142107.56+253821.0, z = 0.641450
C II λ1036 −60, 90 · · · < 13.84
C III λ977 −60, 90 −0.9± 9.1 > 14.15
Fe II λ2382 −30, 25 · · · < 11.55
H I LL · · · · · · 17.00± 0.05
Mg II λ2796 −30, 25 −14.2± 6.1 11.39± 0.14
O I λ988 −60, 90 · · · < 14.22
S III λ1012 −60, 90 · · · < 14.30
S IV λ1062 −60, 90 · · · < 14.27
S VI λ933 −60, 90 · · · < 13.12
Si II λ1020 −60, 90 · · · < 14.71
J141910.20+420746.9, z = 0.608265
C II λ1036 −30, 60 · · · < 13.83
C III λ977 −30, 60 17.3± 7.6 13.27± 0.16
H I λ919 −30, 60 11.6± 10.2 15.75± 0.23
H I λ920 −30, 60 20.1± 9.4 15.65± 0.22
H I λ926 −30, 60 11.9± 5.3 15.66± 0.13
H I λ930 −30, 60 18.3± 3.5 15.76± 0.09
H I AOD 16.3± 2.7 15.71± 0.06
H I COG · · · · · · 15.73± 0.06
H I FIT · · · · · · 15.80± 0.04
H I AVG · · · · · · 15.75± 0.03
Mg II λ2796 −25, 25 · · · < 11.41
N II λ1083 −30, 60 · · · < 13.76
N III λ763 −30, 60 · · · < 13.80
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N IV λ765 −30, 60 · · · < 12.93
Ne VIII λ770 −30, 60 · · · < 13.69
O I λ988 −30, 60 · · · < 14.30
O II λ832 −30, 60 · · · < 14.14
O III λ832 −30, 60 · · · < 13.74
O IV λ787 −30, 60 · · · < 13.63
O VI λ1031 −30, 60 · · · < 13.76
S III λ1012 −30, 60 · · · < 14.23
S IV λ748 −30, 60 · · · < 13.07
S VI λ933 −30, 60 · · · < 13.05
J142735.59+263214.6, z = 0.366054
C II λ1036 −24, 100 · · · < 13.61
H I λ917 −24, 100 34.5± 16.4 16.58± 0.17
H I λ919 −24, 100 36.6± 13.3 16.61± 0.08
H I λ923 −24, 100 43.2± 13.9 16.57± 0.05
H I AOD 38.4± 8.3 16.58± 0.04
H I COG · · · · · · 16.49± 0.08
H I FIT · · · · · · 16.56± 0.05
H I AVG · · · · · · 16.55± 0.03
N III λ989 −24, 100 · · · < 13.73
O I λ988 −24, 100 · · · < 14.16
O VI λ1037 −24, 100 48.5± 6.3 14.48± 0.10
S III λ1012 −24, 100 · · · < 14.15
S IV λ1062 −24, 100 · · · < 14.40
S VI λ933 −24, 100 · · · < 13.40
J142859.03+322506.8, z = 0.382333
C II λ903 −75, 75 · · · < 12.82
C III λ977 −75, 75 0.2± 2.8 13.43± 0.04
H I λ937 −75, 75 5.8± 4.7 15.32± 0.05
H I λ949 −75, 75 0.2± 2.4 15.28± 0.04
H I AOD 1.4± 2.2 15.29± 0.03
H I COG · · · · · · 15.29± 0.04
H I FIT · · · · · · 15.30± 0.02
H I AVG · · · · · · 15.29± 0.02
N III λ989 −75, 75 · · · < 13.33
O I λ988 −75, 75 · · · < 13.76
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O II λ834 −75, 75 · · · < 13.42
O III λ832 −75, 75 4.3± 7.4 14.02± 0.09
O VI λ1031 −75, 75 19.1± 8.2 13.87± 0.10
S VI λ933 −75, 75 · · · < 13.18
J142859.03+322506.8, z = 0.516578
C II λ903 −60, 60 · · · < 13.20
H I λ916 −60, 60 4.7± 11.5 15.85± 0.20
H I λ917 −60, 60 −1.9± 7.6 15.94± 0.12
H I λ918 −60, 60 −7.6± 6.5 15.92± 0.10
H I λ919 −60, 60 −0.8± 4.8 15.93± 0.08
H I λ920 −60, 60 1.5± 3.1 16.01± 0.05
H I λ923 −60, 60 3.5± 2.4 16.04± 0.04
H I λ926 −60, 60 0.7± 2.0 15.97± 0.04
H I λ930 −60, 60 0.7± 2.0 15.95± 0.05
H I AOD 1.1± 1.1 15.98± 0.02
H I COG · · · · · · 15.97± 0.04
H I FIT · · · · · · 16.02± 0.02
H I AVG · · · · · · 15.99± 0.02
N III λ763 −60, 60 · · · < 13.61
N IV λ765 −60, 60 3.8± 12.2 12.94+0.13−0.18
Ne VIII λ770 −60, 60 · · · < 13.50
O II λ833 −60, 60 · · · < 13.36
O III λ832 −60, 60 −9.7± 1.6 14.40± 0.03
O IV λ787 −60, 60 −3.7± 1.6 14.60± 0.03
S IV λ809 −60, 60 · · · < 13.36
S VI λ933 −60, 60 · · · < 12.80
J143748.28-014710.7, z = 0.298949
C II λ903 −90, 55 · · · < 12.72
C III λ977 −90, 55 · · · < 12.12
Fe II λ2600 −25, 25 · · · < 11.60
H I λ919 −40, 40 6.4± 3.5 15.48± 0.08
H I λ920 −50, 50 8.2± 4.0 15.43± 0.07
H I λ926 −50, 55 8.4± 2.2 15.41± 0.04
H I AOD 7.9± 1.7 15.42± 0.03
H I COG · · · · · · 15.44± 0.03
H I FIT · · · · · · 15.47± 0.03
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AVG · · · · · · 15.44± 0.02
Mg II λ2796 −25, 25 · · · < 11.00
N I λ1199 −90, 55 · · · < 12.87
N II λ1083 −90, 55 · · · < 12.98
N V λ1238 −90, 55 · · · < 12.94
O I λ1039 −90, 55 · · · < 14.07
O VI λ1031 −90, 55 · · · < 12.91
S II λ1250 −90, 55 · · · < 14.37
S III λ1012 −90, 55 · · · < 13.48
S VI λ944 −90, 55 · · · < 12.77
Si II λ1260 −90, 55 · · · < 11.97
Si III λ1206 −90, 55 · · · < 11.78
J143748.28-014710.7, z = 0.612744
C III λ977 −75, 100 0.5± 1.0 13.73± 0.01
Fe II λ2382 −25, 25 · · · < 11.32
Fe II λ2600 −25, 25 −9.0± 8.0 11.45+0.17−0.28
Fe II −9.0± 8.0 11.45+0.17−0.28
H I λ919 −75, 100 54.0± 18.5 15.26± 0.15
H I λ920 −75, 100 26.9± 12.0 15.24± 0.11
H I λ926 −75, 100 9.3± 4.5 15.34± 0.04
H I λ930 −75, 100 −0.3± 3.1 15.33± 0.03
H I λ937 −75, 100 1.9± 2.1 15.33± 0.02
H I λ949 −75, 100 −1.2± 1.5 15.24± 0.02
H I AOD 0.8± 1.1 15.29± 0.01
H I COG · · · · · · 15.33± 0.02
H I AVG · · · · · · 15.31± 0.01
Mg II λ2803 −25, 25 · · · < 11.24
Mg II λ2796 −25, 25 −5.7± 3.3 11.32± 0.10
Mg II −5.7± 3.3 11.32± 0.10
N III λ763 −75, 100 · · · < 13.33
O I λ988 −75, 100 · · · < 13.64
O II λ834 −75, 100 · · · < 13.06
O VI λ1031 −75, 100 −13.6± 4.7 13.90± 0.04
O VI λ1037 −75, 100 −11.2± 11.9 13.76± 0.11
O VI −13.3± 4.4 13.87± 0.04
S III λ1012 −75, 100 · · · < 13.56
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S IV λ744 −75, 100 · · · < 12.95
S V λ786 −75, 100 · · · < 12.01
S VI λ933 −75, 100 · · · < 12.48
J143748.28-014710.7, z = 0.681207
C II λ903 −100, 100 · · · < 12.67
C III λ977 −100, 100 2.4± 9.0 12.88± 0.08
Fe II λ2600 −25, 25 · · · < 11.29
H I λ919 −100, 100 −22.9± 16.5 15.42± 0.14
H I λ923 −100, 100 21.8± 8.1 15.45± 0.06
H I λ926 −100, 100 −5.1± 4.7 15.47± 0.04
H I λ930 −100, 100 −7.8± 3.5 15.44± 0.03
H I λ937 −100, 100 0.5± 2.1 15.47± 0.02
H I λ949 −100, 100 −11.2± 1.8 15.47± 0.02
H I AOD −6.0± 1.2 15.46± 0.01
H I COG · · · · · · 15.49± 0.02
H I FIT · · · · · · 15.45± 0.01
H I AVG · · · · · · 15.47± 0.01
Mg II λ2796 −25, 25 · · · < 10.95
N IV λ765 −100, 100 · · · < 12.43
Ne VIII λ780 −100, 100 · · · < 13.60
O I λ988 −100, 100 · · · < 13.61
O II λ833 −100, 100 · · · < 13.30
O VI λ1037 −100, 100 · · · < 13.45
S III λ1012 −100, 100 · · · < 13.65
S IV λ744 −100, 100 · · · < 12.86
S VI λ944 −100, 100 · · · < 13.02
J150030.64+551708.8, z = 0.347272
C II λ903 −75, 75 · · · < 13.33
C III λ977 −75, 75 −7.3± 5.0 13.34± 0.06
H I λ914 −50, 50 −4.0± 4.0 16.64± 0.07
H I λ914 −50, 50 3.8± 2.6 16.70± 0.05
H I λ915 −50, 50 −2.2± 3.2 16.50± 0.06
H I λ916 −50, 50 −6.7± 1.8 16.57± 0.04
H I AOD −3.1± 1.3 16.58± 0.03
H I COG · · · · · · 16.61± 0.02
H I FIT · · · · · · 16.56± 0.01
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AVG · · · · · · 16.58± 0.01
N II λ1083 −75, 75 · · · < 13.77
O I λ988 −75, 75 · · · < 13.80
O VI λ1031 −75, 75 · · · < 13.28
S III λ1012 −75, 75 · · · < 13.76
S IV λ1062 −75, 75 · · · < 14.10
S VI λ933 −75, 75 · · · < 12.77
J150030.64+551708.8, z = 0.347999
C II λ1036 −90, 90 · · · < 13.42
C III λ977 −90, 90 6.1± 2.6 13.80± 0.04
H I λ926 −90, 90 −20.9± 8.3 15.52± 0.08
H I λ930 −90, 90 −11.2± 5.0 15.50± 0.05
H I λ949 −90, 90 −0.9± 5.5 15.50± 0.08
H I AOD −8.9± 3.4 15.50± 0.04
H I COG · · · · · · 15.41± 0.04
H I FIT · · · · · · 15.34± 0.02
H I AVG · · · · · · 15.42± 0.02
N II λ1083 −90, 90 · · · < 13.83
O I λ988 −90, 90 · · · < 13.82
O VI λ1031 −90, 90 −6.6± 6.1 14.00± 0.06
O VI λ1037 −90, 90 24.6± 9.9 14.17± 0.09
O VI 2.0± 5.2 14.04± 0.05
S III λ1012 −90, 90 · · · < 13.81
S IV λ1062 −90, 90 · · · < 14.15
S VI λ933 −90, 90 · · · < 12.81
J152424.58+095829.7, z = 0.571825
C II λ903 −55, 30 · · · < 12.57
C III λ977 −55, 30 −17.5± 9.0 12.47+0.13−0.19
Fe II λ2382 −25, 25 · · · < 11.57
H I λ920 −55, 30 −11.6± 2.5 15.47± 0.05
H I λ923 −55, 30 −13.5± 2.1 15.41± 0.04
H I λ930 −55, 30 −6.1± 1.2 15.44± 0.02
H I AOD −8.4± 1.0 15.44± 0.02
H I COG · · · · · · 15.49± 0.02
H I FIT · · · · · · 15.45± 0.01
H I AVG · · · · · · 15.46± 0.01
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Mg II λ2796 −25, 25 · · · < 11.14
N I λ1134 −55, 30 · · · < 13.94
N II λ1083 −55, 30 · · · < 13.28
N III λ989 −55, 30 · · · < 13.10
N IV λ765 −55, 30 · · · < 12.48
Ne VIII λ780 −55, 30 · · · < 13.56
O I λ988 −55, 30 · · · < 13.53
O II λ833 −55, 30 · · · < 13.52
O III λ832 −55, 30 · · · < 13.38
O IV λ787 −55, 30 · · · < 13.16
O VI λ1031 −55, 30 · · · < 13.22
S IV λ744 −55, 30 · · · < 13.08
S V λ786 −55, 30 · · · < 12.06
S VI λ933 −55, 30 · · · < 12.45
J152424.58+095829.7, z = 0.675378
C II λ903 −40, 50 · · · < 12.91
C II λ903 −40, 50 10.3± 11.2 12.69+0.16−0.25
C II 10.3± 11.2 12.69+0.16−0.25
Fe II λ2382 −25, 25 · · · < 11.56
H I λ919 −40, 50 1.4± 5.1 15.50± 0.10
H I λ920 −40, 50 4.3± 5.0 15.39± 0.09
H I λ923 −40, 50 1.7± 3.5 15.42± 0.06
H I λ930 −40, 50 3.5± 1.8 15.41± 0.03
H I λ937 −40, 50 −2.7± 1.3 15.40± 0.02
H I AOD −0.0± 1.0 15.41± 0.02
H I COG · · · · · · 15.41± 0.04
H I FIT · · · · · · 15.53± 0.02
H I AVG · · · · · · 15.45± 0.02
Mg II λ2796 −25, 25 · · · < 11.18
N III λ989 −40, 50 · · · < 13.09
Ne VIII λ770 −40, 50 · · · < 13.13
O I λ988 −40, 50 · · · < 13.50
O II λ834 −40, 50 · · · < 13.05
O VI λ1031 −40, 50 8.8± 2.2 13.95± 0.04
O VI λ1037 −40, 50 10.3± 3.3 14.05± 0.06
O VI 9.2± 1.9 13.97± 0.03
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S III λ698 −40, 50 · · · < 12.55
S IV λ744 −40, 50 · · · < 12.76
S V λ786 −40, 50 17.6± 2.4 12.99± 0.05
S VI λ933 −40, 50 12.6± 4.8 12.99± 0.09
J154121.48+281706.2, z = 0.282454
C II λ903 −120, 120 · · · < 13.67
H I λ915 −50, 50 7.6± 6.4 16.59± 0.13
H I λ916 −60, 60 14.7± 5.4 16.59± 0.08
H I λ917 −60, 60 12.5± 4.3 16.61± 0.07
H I λ918 −120, 120 9.6± 8.8 16.56± 0.08
H I AOD 11.9± 2.8 16.59± 0.04
H I COG · · · · · · 16.46± 0.03
H I FIT · · · · · · 16.58± 0.02
H I AVG · · · · · · 16.55± 0.02
N I λ1134 −120, 120 · · · < 14.34
N II λ1083 −120, 120 · · · < 13.69
N III λ989 −120, 120 · · · < 13.57
O I λ988 −120, 120 · · · < 13.99
O VI λ1031 −120, 120 −8.6± 19.2 14.32± 0.15
O VI λ1037 −120, 120 −43.5± 22.0 14.20± 0.15
O VI −23.7± 14.5 14.25± 0.10
J154553.63+093620.5, z = 0.474040
C II λ1036 −70, 55 −0.5± 4.1 > 14.68
C III λ977 −70, 80 5.4± 11.6 > 14.31
Fe II λ2382 −70, 70 −0.9± 0.9 13.63± 0.02
Fe II λ2600 −70, 80 −0.9± 0.7 13.58± 0.01
Fe II −0.9± 0.6 13.59± 0.01
H I λ916 −70, 80 8.6± 8.6 > 17.32
H I FIT · · · · · · 18.15± 0.25
Mg II λ2803 −70, 80 0.4± 1.4 > 13.98
N I λ1199 −70, 80 · · · < 13.98
N II λ1083 −70, 80 · · · < 13.93
O I λ988 −70, 80 −13.1± 9.7 14.46± 0.13
O VI λ1037 −70, 80 25.3± 8.8 14.52± 0.09
S IV λ1062 −70, 80 · · · < 14.22
S VI λ933 −70, 80 · · · < 13.18
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Si II λ1190 −70, 80 12.0± 26.0 > 14.19
J155048.29+400144.9, z = 0.312618
C II λ1036 −100, 100 −6.1± 13.9 14.06± 0.13
C II λ903 −100, 100 −16.5± 12.3 14.11± 0.10
C II −12.0± 9.2 14.09± 0.08
C III λ977 −100, 100 −4.2± 23.8 > 14.46
Fe II λ2600 −60, 50 · · · < 12.07
H I λ916 −100, 100 4.3± 10.0 16.64± 0.10
H I λ917 −100, 100 9.4± 6.9 16.72± 0.07
H I λ918 −100, 100 −1.2± 5.7 16.70± 0.07
H I λ920 −100, 100 1.4± 5.3 16.62± 0.07
H I AOD 2.6± 3.2 16.67± 0.04
H I COG · · · · · · 16.73± 0.05
H I FIT · · · · · · 16.67± 0.03
H I AVG · · · · · · 16.69± 0.02
Mg II λ2796 −60, 50 −18.4± 1.5 12.62± 0.02
Mg II λ2803 −60, 50 −24.0± 3.0 12.63± 0.04
Mg II −19.5± 1.4 12.62± 0.02
N I λ1134 −100, 100 · · · < 14.03
N II λ1083 −100, 100 · · · < 13.65
N III λ989 −100, 100 · · · < 13.83
N V λ1238 −100, 100 · · · < 13.67
O I λ988 −100, 100 · · · < 14.26
O VI λ1037 −100, 100 · · · < 13.94
O VI λ1031 −100, 100 −1.0± 20.6 13.84+0.14−0.20
O VI −1.0± 20.6 13.84+0.14−0.20
S II λ1259 −100, 100 · · · < 14.65
S III λ1012 −100, 100 · · · < 14.13
S VI λ933 −100, 100 · · · < 13.16
Si II λ1260 −100, 100 · · · < 12.80
Si III λ1206 −100, 100 −15.7± 5.4 13.39± 0.07
J155048.29+400144.9, z = 0.427306
C II λ903 −120, 120 · · · < 13.55
C III λ977 −120, 120 11.1± 3.8 > 14.24
Fe II λ2600 −25, 25 · · · < 11.79
H I λ926 −120, 120 −17.3± 19.0 15.66± 0.14
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ930 −120, 120 3.6± 11.4 15.71± 0.09
H I λ937 −120, 120 −4.3± 8.4 15.66± 0.07
H I AOD −3.3± 6.4 15.67± 0.05
H I COG · · · · · · 15.69± 0.07
H I FIT · · · · · · 15.63± 0.04
H I AVG · · · · · · 15.66± 0.03
Mg II λ2796 −25, 25 · · · < 11.35
N I λ1199 −120, 120 · · · < 13.85
N III λ989 −120, 120 · · · < 13.66
N V λ1238 −120, 120 · · · < 13.91
O I λ988 −120, 120 · · · < 14.10
O II λ834 −120, 120 · · · < 13.91
O III λ832 −120, 120 8.7± 10.2 14.71± 0.08
O VI λ1031 −120, 120 27.3± 6.8 14.39± 0.05
O VI λ1037 −120, 120 21.3± 13.9 14.32± 0.10
O VI 26.1± 6.1 14.37± 0.04
S III λ1012 −120, 120 · · · < 14.40
S IV λ809 −120, 120 · · · < 14.03
S VI λ933 −120, 120 · · · < 13.22
Si II λ1193 −120, 120 · · · < 13.19
Si III λ1206 −120, 120 −3.0± 22.2 > 13.29
J155048.29+400144.9, z = 0.491977
C II λ1036 −90, 90 12.5± 7.1 14.11± 0.08
C II λ903 −50, 50 −1.2± 3.3 14.02± 0.08
C II 1.2± 3.0 14.06± 0.06
C III λ977 −90, 90 6.3± 3.1 > 14.18
Fe II λ2600 −50, 50 11.1± 6.1 12.32± 0.09
H I λ916 −50, 50 1.3± 4.2 16.51± 0.09
H I λ917 −50, 50 3.8± 3.2 16.55± 0.08
H I λ918 −90, 90 10.9± 5.9 16.47± 0.09
H I λ919 −90, 90 10.0± 4.4 16.55± 0.07
H I AOD 5.4± 2.1 16.52± 0.04
H I COG · · · · · · 16.50± 0.04
H I FIT · · · · · · 16.58± 0.03
H I AVG · · · · · · 16.53± 0.02
Mg II λ2796 −50, 50 −0.7± 0.5 13.01± 0.01
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Mg II λ2803 −50, 50 0.2± 0.7 13.04± 0.01
Mg II −0.4± 0.4 13.02± 0.01
N I λ1199 −90, 90 · · · < 13.88
N II λ1083 −90, 90 · · · < 13.98
N III λ763 −90, 90 · · · < 14.32
N III λ989 −90, 90 −12.6± 15.7 13.83± 0.17
N III −12.6± 15.7 13.83± 0.17
N IV λ765 −90, 90 · · · < 13.43
Ne VIII λ770 −90, 90 · · · < 14.16
O II λ834 −90, 90 2.2± 4.5 14.48± 0.07
O IV λ787 −90, 90 −13.0± 8.5 14.47± 0.10
O VI λ1031 −90, 90 −5.3± 18.3 13.68+0.13−0.19
S III λ1012 −90, 90 · · · < 14.06
S IV λ809 −90, 90 · · · < 13.90
S V λ786 −90, 90 · · · < 12.80
S VI λ933 −90, 90 · · · < 13.09
Si II λ1193 −90, 90 · · · < 13.26
J155048.29+400144.9, z = 0.492632
C II λ903 −50, 50 · · · < 13.13
C III λ977 −50, 50 6.5± 3.6 13.31± 0.07
Fe II λ2382 −25, 25 · · · < 11.73
Fe II λ2600 −25, 25 −4.7± 5.7 11.87+0.14−0.21
Fe II −4.7± 5.7 11.87+0.14−0.21
H I λ923 −50, 50 3.9± 5.5 15.74± 0.12
H I λ926 −50, 50 0.6± 4.8 15.62± 0.09
H I AOD 2.0± 3.6 15.65± 0.07
H I COG · · · · · · 15.67± 0.10
H I FIT · · · · · · 15.54± 0.05
H I AVG · · · · · · 15.62± 0.04
Mg II λ2796 −25, 25 −5.9± 0.6 12.29± 0.02
Mg II λ2803 −25, 25 −5.6± 1.1 12.35± 0.03
Mg II −5.8± 0.5 12.31± 0.02
N I λ1199 −50, 50 · · · < 13.76
N II λ1083 −50, 50 · · · < 13.87
N III λ989 −50, 50 · · · < 13.46
N IV λ765 −50, 50 · · · < 13.31
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Ne VIII λ770 −50, 50 · · · < 14.02
O I λ988 −50, 50 · · · < 13.86
O II λ834 −50, 50 · · · < 13.52
O IV λ787 −50, 50 · · · < 13.77
O VI λ1037 −50, 50 · · · < 13.66
O VI λ1031 −50, 50 2.7± 11.8 13.50+0.14−0.22
O VI 2.7± 11.8 13.50+0.14−0.22
S III λ1012 −50, 50 · · · < 13.93
S IV λ1062 −50, 50 · · · < 13.94
S V λ786 −50, 50 · · · < 12.68
S VI λ944 −50, 50 · · · < 13.25
Si II λ1193 −50, 50 · · · < 13.15
J155232.54+570516.5, z = 0.366020
C II λ1036 −100, 50 · · · < 13.54
H I λ920 −100, 50 2.9± 6.1 16.26± 0.09
H I λ923 −100, 50 3.5± 4.8 16.27± 0.07
H I AOD 3.3± 3.8 16.27± 0.05
H I COG · · · · · · 16.25± 0.05
H I FIT · · · · · · 16.31± 0.03
H I AVG · · · · · · 16.28± 0.02
O I λ988 −100, 50 · · · < 14.10
O II λ834 −100, 50 · · · < 14.09
O VI λ1031 −100, 50 5.9± 7.4 14.07± 0.07
O VI λ1037 −100, 50 31.6± 18.8 14.10± 0.16
O VI 9.3± 6.9 14.08± 0.06
S III λ1012 −100, 50 · · · < 14.13
S IV λ1062 −100, 50 · · · < 14.36
S VI λ933 −100, 50 · · · < 13.41
Si II λ1020 −100, 50 · · · < 14.47
J155232.54+570516.5, z = 0.366521
C III λ977 −40, 60 −7.2± 4.7 > 14.13
H I λ920 −40, 60 −0.5± 4.1 16.14± 0.09
H I λ923 −40, 60 −2.6± 4.1 16.02± 0.08
H I AOD −1.5± 2.9 16.06± 0.06
H I COG · · · · · · 16.10± 0.07
H I FIT · · · · · · 16.06± 0.06
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AVG · · · · · · 16.07± 0.04
O I λ1039 −40, 60 · · · < 14.60
O VI λ1031 −40, 60 −0.1± 2.7 14.26± 0.05
O VI λ1037 −40, 60 3.8± 5.3 14.26± 0.09
O VI 0.7± 2.4 14.26± 0.04
S III λ1012 −40, 60 · · · < 14.01
S IV λ1062 −40, 60 · · · < 14.28
S VI λ933 −40, 60 · · · < 13.31
J155304.92+354828.6, z = 0.217943
C II λ1036 −50, 100 · · · < 13.58
Fe II λ2600 −30, 30 · · · < 12.06
H I λ949 −50, 100 6.0± 6.6 15.40± 0.09
H I λ972 −50, 100 1.2± 8.6 15.39± 0.03
H I AOD 4.3± 5.2 15.39± 0.03
H I COG · · · · · · 15.47± 0.08
H I FIT · · · · · · 15.48± 0.05
H I AVG · · · · · · 15.45± 0.03
Mg II λ2796 −30, 30 −7.4± 8.4 11.49+0.15−0.23
N I λ1199 −50, 100 · · · < 13.44
N II λ1083 −50, 100 · · · < 13.63
N III λ989 −50, 100 · · · < 13.59
O I λ988 −50, 100 · · · < 14.02
O VI λ1031 −50, 100 10.6± 7.0 14.12± 0.08
O VI λ1037 −50, 100 −8.3± 18.8 14.00± 0.20
O VI 8.3± 6.5 14.09± 0.07
S II λ1259 −50, 100 · · · < 14.40
S III λ1012 −50, 100 · · · < 14.00
S IV λ1062 −50, 100 · · · < 14.12
S VI λ933 −50, 100 · · · < 13.44
Si II λ1260 −50, 100 · · · < 12.55
Si III λ1206 −50, 100 2.2± 4.3 13.20± 0.06
Si IV λ1393 −50, 100 · · · < 13.03
J155304.92+354828.6, z = 0.475466
C II λ1036 −75, 75 · · · < 13.62
C II λ903 −75, 75 −0.3± 14.0 13.69+0.13−0.18
C II −0.3± 14.0 13.69+0.13−0.18
Table 3 continued
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C III λ977 −75, 75 2.2± 30.3 > 14.03
Fe II λ2382 −35, 25 −0.9± 7.3 11.78+0.16−0.25
H I λ920 −75, 75 −19.8± 14.6 15.72± 0.17
H I λ926 −75, 75 −15.0± 7.8 15.72± 0.10
H I λ930 −75, 75 −3.1± 5.5 15.70± 0.07
H I AOD −8.1± 4.3 15.71± 0.05
H I COG · · · · · · 15.72± 0.10
H I FIT · · · · · · 15.60± 0.04
H I AVG · · · · · · 15.68± 0.04
Mg II λ2796 −35, 25 −17.1± 1.4 12.14± 0.03
Mg II λ2803 −35, 25 −19.0± 3.6 12.09± 0.09
Mg II −17.3± 1.3 12.13± 0.03
N I λ1199 −75, 75 · · · < 13.67
N II λ1083 −75, 75 · · · < 13.90
N III λ989 −75, 75 −3.5± 10.7 13.89± 0.13
Ne VIII λ770 −75, 75 · · · < 14.12
O I λ988 −75, 75 · · · < 13.95
O II λ834 −50, 50 · · · < 13.85
O VI λ1037 −75, 75 · · · < 13.88
O VI λ1031 −75, 75 1.6± 14.6 13.80+0.13−0.18
O VI 1.6± 14.6 13.80+0.13−0.18
S III λ1012 −75, 75 · · · < 14.03
S IV λ809 −75, 75 · · · < 13.78
S V λ786 −75, 75 · · · < 12.71
S VI λ933 −75, 75 · · · < 13.09
Si II λ1193 −75, 75 · · · < 13.05
Si III λ1206 −75, 75 · · · < 12.79
J155504.39+362848.0, z = 0.576033
C II λ903 −75, 75 · · · < 13.33
C III λ977 −75, 75 · · · < 12.98
Fe II λ2382 −25, 25 · · · < 12.17
H I λ926 −75, 75 21.1± 13.2 15.67± 0.20
H I λ930 −75, 75 6.9± 8.0 15.70± 0.10
H I λ937 −75, 75 7.8± 6.9 15.57± 0.12
H I λ949 −75, 75 5.2± 5.9 15.55± 0.12
H I AOD 7.6± 3.7 15.61± 0.06
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I COG · · · · · · 15.61± 0.09
H I FIT · · · · · · 15.60± 0.04
H I AVG · · · · · · 15.61± 0.04
Mg II λ2796 −25, 25 · · · < 11.70
N II λ1083 −75, 75 · · · < 13.95
N III λ989 −75, 75 · · · < 13.80
Ne VIII λ780 −75, 75 · · · < 14.20
O I λ1039 −75, 75 · · · < 15.03
O II λ834 −75, 75 · · · < 13.66
O III λ832 −75, 75 · · · < 13.84
O IV λ787 −75, 75 · · · < 13.82
O VI λ1031 −75, 75 · · · < 13.83
S III λ724 −75, 75 · · · < 13.80
S IV λ748 −75, 75 · · · < 13.25
S V λ786 −75, 75 · · · < 12.73
S VI λ933 −75, 75 · · · < 13.19
J161916.54+334238.4, z = 0.442306
C III λ977 −75, 100 13.5± 13.5 12.82± 0.15
Fe II λ2382 −25, 25 · · · < 11.64
H I λ918 −75, 100 11.5± 15.7 15.88± 0.17
H I λ919 −75, 100 8.5± 12.8 15.91± 0.14
H I λ930 −75, 100 11.1± 3.3 15.82± 0.04
H I AOD 11.0± 3.1 15.83± 0.04
H I COG · · · · · · 15.92± 0.06
H I FIT · · · · · · 15.83± 0.03
H I AVG · · · · · · 15.86± 0.03
Mg II λ2796 −25, 25 · · · < 11.13
N I λ1199 −75, 100 · · · < 13.38
N V λ1238 −75, 100 · · · < 13.29
O I λ988 −75, 100 · · · < 13.80
O II λ834 −75, 100 · · · < 13.48
O III λ832 −75, 100 · · · < 13.59
O VI λ1031 −75, 100 · · · < 13.20
S III λ1012 −75, 100 · · · < 13.66
S IV λ1062 −75, 100 · · · < 13.59
S VI λ933 −75, 100 · · · < 12.90
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Si II λ1193 −75, 100 · · · < 12.73
Si III λ1206 −75, 100 · · · < 12.26
J161916.54+334238.4, z = 0.470800
C III λ977 −80, 100 13.5± 4.8 > 14.43
Fe II λ2382 −25, 25 · · · < 11.61
H I λ916 −58, 94 5.3± 4.0 16.63± 0.05
H I λ917 −80, 100 8.4± 3.5 16.69± 0.04
H I λ918 −80, 100 9.7± 2.9 16.63± 0.03
H I AOD 8.3± 1.9 16.65± 0.02
H I FIT · · · · · · 16.63± 0.03
H I AVG · · · · · · 16.64± 0.02
Mg II λ2796 −25, 25 −9.1± 0.6 12.16± 0.02
Mg II λ2803 −25, 25 −9.6± 1.3 12.16± 0.03
Mg II −9.2± 0.6 12.16± 0.02
N I λ1134 −80, 100 · · · < 13.89
N II λ1083 −80, 100 · · · < 13.57
N III λ989 −80, 100 18.5± 1.5 14.51± 0.02
Ne VIII λ780 −80, 100 · · · < 14.29
O I λ988 −80, 100 · · · < 13.62
O II λ834 −80, 100 −14.7± 6.7 14.05± 0.06
O III λ832 −80, 100 12.2± 2.1 > 15.24
O IV λ787 −80, 100 19.9± 3.0 > 15.28
O VI λ1031 −80, 100 29.6± 1.2 14.95± 0.03
S III λ1012 −80, 100 21.6± 5.6 14.36± 0.05
S III λ1190 −80, 100 29.4± 18.8 14.26± 0.19
S III 22.3± 5.4 14.35± 0.05
S IV λ1062 −80, 100 6.6± 3.9 14.50± 0.04
S V λ786 −80, 100 25.2± 3.0 13.64± 0.05
S VI λ933 −80, 100 31.3± 2.1 14.05± 0.03
S VI λ944 −80, 100 36.1± 2.9 14.13± 0.03
S VI 32.9± 1.7 14.08± 0.02
Si II λ1190 −80, 100 −1.6± 14.5 13.29± 0.14
Si II λ1193 −80, 100 −9.1± 11.7 13.09± 0.11
Si II −6.1± 9.1 13.14± 0.08
Si III λ1206 −80, 100 −4.5± 3.2 > 13.58
J163201.12+373749.9, z = 0.417740
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C II λ1036 −100, 75 −31.7± 6.4 13.75± 0.06
C III λ977 −100, 75 −5.7± 0.6 > 14.03
Fe II λ2382 −50, 30 −25.4± 7.8 11.85± 0.16
Fe II λ2600 −50, 30 −35.7± 10.5 11.82± 0.16
Fe II −29.0± 6.3 11.83± 0.11
H I λ923 −100, 75 −22.0± 4.4 15.64± 0.04
H I λ926 −100, 75 −11.8± 3.1 15.68± 0.03
H I λ937 −100, 75 −10.3± 1.1 15.66± 0.01
H I AOD −11.1± 1.0 15.66± 0.01
H I COG · · · · · · 15.74± 0.01
H I FIT · · · · · · 15.71± 0.03
H I AVG · · · · · · 15.70± 0.01
Mg II λ2796 −50, 30 −22.3± 1.2 12.23± 0.02
Mg II λ2803 −50, 30 −25.4± 2.0 12.25± 0.04
Mg II −23.1± 1.0 12.23± 0.02
N I λ1199 −100, 75 · · · < 13.39
N V λ1238 −100, 75 · · · < 13.28
O I λ988 −100, 75 · · · < 13.42
O II λ834 −100, 75 −8.7± 7.0 13.65± 0.07
O VI λ1031 −100, 75 7.9± 5.4 13.72± 0.05
O VI λ1037 −100, 75 14.5± 15.8 13.61± 0.15
O VI 8.6± 5.1 13.70± 0.05
S II λ1259 −100, 75 · · · < 14.54
S III λ1190 −100, 75 · · · < 14.06
S IV λ1062 −100, 75 · · · < 13.61
Si II λ1193 −100, 75 9.2± 9.8 13.14± 0.09
Si III λ1206 −100, 75 −6.6± 4.8 13.03± 0.05
J163201.12+373749.9, z = 0.810995
C II λ903 −65, 65 · · · < 13.40
C III λ977 −65, 65 · · · < 12.68
Fe II λ2382 −25, 25 · · · < 11.36
H I λ917 −65, 65 21.9± 14.0 15.80± 0.18
H I λ918 −65, 65 −8.4± 14.6 15.67± 0.21
H I λ920 −65, 65 −15.1± 11.3 15.54± 0.15
H I λ923 −65, 65 18.0± 8.3 15.54± 0.11
H I λ930 −65, 65 8.7± 3.7 15.58± 0.05
Table 3 continued
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ937 −65, 65 4.7± 2.9 15.54± 0.05
H I AOD 6.3± 2.1 15.56± 0.03
H I COG · · · · · · 15.48± 0.03
H I FIT · · · · · · 15.63± 0.03
H I AVG · · · · · · 15.56± 0.02
Mg II λ2796 −25, 25 · · · < 11.11
N III λ989 −65, 65 · · · < 13.71
Ne VIII λ770 −65, 65 · · · < 13.14
O II λ834 −65, 65 · · · < 13.15
O III λ702 −65, 65 · · · < 12.98
S III λ677 −65, 65 · · · < 11.98
S IV λ748 −65, 65 · · · < 12.40
S V λ786 −65, 65 · · · < 11.94
S VI λ933 −65, 65 · · · < 12.88
J215647.46+224249.8, z = 0.592763
C II λ903 −50, 45 · · · < 12.98
C III λ977 −50, 45 −1.5± 3.5 13.38± 0.08
Fe II λ2382 −25, 25 · · · < 11.33
H I λ937 −50, 45 −4.0± 4.3 15.24± 0.08
H I λ972 −50, 45 4.1± 3.4 15.22± 0.03
H I AOD 1.0± 2.7 15.22± 0.03
H I COG · · · · · · 15.32± 0.09
H I FIT · · · · · · 15.23± 0.04
H I AVG · · · · · · 15.26± 0.04
Mg II λ2796 −25, 25 · · · < 10.95
N II λ1083 −50, 45 · · · < 13.65
O I λ988 −50, 45 · · · < 13.93
O VI λ1031 −50, 45 3.6± 5.8 > 14.19
S III λ1012 −50, 45 · · · < 13.98
S IV λ1062 −50, 45 · · · < 14.02
S VI λ933 −50, 45 · · · < 12.96
J215647.46+224249.8, z = 0.601114
C II λ903 −50, 50 · · · < 13.00
C III λ977 −40, 30 · · · < 12.84
Fe II λ2382 −25, 25 · · · < 11.34
H I λ920 −50, 50 6.6± 9.2 15.71± 0.15
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ926 −50, 50 −1.8± 4.5 15.71± 0.07
H I λ930 −50, 50 6.1± 2.5 15.76± 0.07
H I AOD 4.3± 2.2 15.73± 0.05
H I COG · · · · · · 15.84± 0.08
H I FIT · · · · · · 15.66± 0.04
H I AVG · · · · · · 15.75± 0.04
Mg II λ2796 −25, 25 · · · < 10.87
O I λ988 −50, 50 · · · < 14.19
S III λ1012 −50, 50 · · · < 13.99
S IV λ1062 −50, 50 · · · < 14.05
S VI λ933 −50, 50 · · · < 12.94
J215647.46+224249.8, z = 0.619964
C II λ903 −50, 50 · · · < 13.03
C III λ977 −50, 50 · · · < 12.98
Fe II λ2382 −25, 25 · · · < 11.27
H I λ930 −50, 50 −2.8± 6.6 15.28± 0.13
H I λ937 −50, 50 −14.3± 4.5 15.25± 0.08
H I λ949 −50, 50 −8.2± 3.0 15.21± 0.07
H I AOD −9.2± 2.3 15.23± 0.05
H I COG · · · · · · 15.25± 0.09
H I FIT · · · · · · 15.27± 0.04
H I AVG · · · · · · 15.25± 0.04
Mg II λ2796 −25, 25 · · · < 10.96
N II λ1083 −50, 50 · · · < 13.65
N III λ989 −50, 50 · · · < 13.72
O I λ1039 −50, 50 · · · < 14.78
O VI λ1031 −50, 50 · · · < 13.61
S III λ1012 −50, 50 · · · < 14.04
S IV λ1062 −50, 50 · · · < 14.04
S VI λ933 −50, 50 · · · < 13.06
J215647.46+224249.8, z = 0.621016
C II λ903 −50, 43 · · · < 13.23
C III λ977 −50, 43 4.6± 8.3 13.28± 0.16
Fe II λ2600 −25, 25 · · · < 11.34
H I λ917 −50, 43 −0.8± 5.2 16.22± 0.10
H I λ918 −50, 43 9.6± 4.8 16.23± 0.09
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ923 −50, 43 11.9± 2.3 16.15± 0.06
H I λ926 −50, 43 10.6± 3.3 16.23± 0.02
H I AOD 10.0± 1.7 16.22± 0.02
H I COG · · · · · · 16.28± 0.06
H I FIT · · · · · · 16.23± 0.03
H I AVG · · · · · · 16.24± 0.02
Mg II λ2803 −25, 25 · · · < 11.20
Mg II λ2796 −25, 25 −2.5± 4.8 11.07± 0.17
Mg II −2.5± 4.8 11.07± 0.17
N II λ1083 −50, 43 · · · < 13.65
N III λ989 −50, 43 · · · < 13.73
O I λ1039 −50, 43 · · · < 14.75
O VI λ1031 −50, 43 · · · < 13.59
S IV λ1062 −50, 43 · · · < 14.03
S VI λ944 −50, 43 · · · < 13.22
J215647.46+224249.8, z = 0.621378
C II λ903 −27, 50 · · · < 13.16
C III λ977 −27, 50 16.5± 7.3 13.25± 0.16
Fe II λ2382 −25, 25 · · · < 11.29
H I λ917 −27, 50 4.1± 5.2 16.10± 0.12
H I λ918 −27, 50 0.3± 5.7 16.14± 0.14
H I λ919 −27, 50 −1.7± 3.5 16.08± 0.07
H I λ920 −27, 50 2.4± 2.6 16.04± 0.07
H I λ923 −27, 50 4.0± 2.0 16.11± 0.06
H I AOD 2.5± 1.4 16.08± 0.03
H I COG · · · · · · 16.15± 0.05
H I FIT · · · · · · 16.10± 0.04
H I AVG · · · · · · 16.11± 0.02
Mg II λ2796 −25, 25 · · · < 10.89
N II λ1083 −27, 50 · · · < 13.60
N III λ989 −27, 50 · · · < 13.68
O I λ1039 −27, 50 · · · < 14.71
O VI λ1031 −27, 50 · · · < 13.54
S IV λ1062 −27, 50 · · · < 13.98
J225357.75+160853.1, z = 0.320621
C II λ903 −75, 75 · · · < 13.44
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Fe II λ2600 −25, 25 · · · < 12.05
H I λ930 −50, 50 −2.6± 7.4 15.53± 0.16
H I λ937 −75, 75 −1.6± 6.4 15.55± 0.11
H I AOD −2.0± 4.8 15.54± 0.09
H I COG · · · · · · 15.49± 0.09
H I FIT · · · · · · 15.49± 0.05
H I AVG · · · · · · 15.51± 0.04
Mg II λ2796 −25, 25 · · · < 11.43
N I λ1199 −75, 75 · · · < 13.30
N II λ1083 −75, 75 · · · < 13.72
N V λ1238 −75, 75 · · · < 13.34
O I λ1039 −75, 75 · · · < 14.81
O VI λ1031 −75, 75 2.6± 8.4 14.18± 0.10
S II λ1259 −75, 75 · · · < 14.31
S VI λ933 −75, 75 · · · < 13.20
Si II λ1260 −75, 75 · · · < 12.45
Si III λ1206 −75, 75 · · · < 12.21
J225738.20+134045.4, z = 0.498882
C II λ903 −85, 75 · · · < 13.29
C III λ977 −85, 75 10.6± 5.3 13.59± 0.07
Fe II λ2600 −25, 25 · · · < 11.72
H I λ923 −50, 50 10.1± 7.2 15.78± 0.13
H I λ926 −50, 50 10.9± 5.1 15.80± 0.10
H I λ930 −85, 75 2.0± 7.8 15.78± 0.09
H I AOD 8.7± 3.7 15.79± 0.06
H I COG · · · · · · 15.69± 0.06
H I FIT · · · · · · 15.79± 0.04
H I AVG · · · · · · 15.76± 0.03
Mg II λ2796 −25, 25 · · · < 11.28
N I λ1134 −85, 75 · · · < 14.26
N II λ1083 −85, 75 · · · < 13.90
N III λ989 −85, 75 · · · < 13.64
N IV λ765 −85, 75 · · · < 13.53
Ne VIII λ770 −85, 75 · · · < 14.24
O I λ988 −85, 75 · · · < 14.07
O II λ833 −85, 75 · · · < 13.85
Table 3 continued
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Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
O III λ832 −85, 75 2.8± 8.9 14.25± 0.10
O VI λ1037 −85, 75 27.2± 12.0 14.32± 0.13
S III λ1012 −85, 75 · · · < 14.11
S IV λ1062 −85, 75 · · · < 14.30
S V λ786 −85, 75 · · · < 12.87
S VI λ933 −85, 75 · · · < 13.17
J230222.41-550827.1, z = 0.586710
C II λ903 −50, 50 · · · < 13.10
Fe II λ2600 −10, 50 · · · < 12.17
H I λ914 −50, 50 7.0± 6.4 16.60± 0.14
H I λ914 −50, 50 2.0± 5.9 16.55± 0.14
H I λ915 −50, 50 1.4± 6.0 16.47± 0.13
H I λ916 −50, 50 −1.2± 3.7 16.51± 0.08
H I λ917 −50, 50 0.8± 2.9 16.55± 0.07
H I λ918 −50, 50 4.0± 2.4 16.56± 0.04
H I AOD 2.1± 1.5 16.54± 0.03
H I COG · · · · · · 16.50± 0.07
H I FIT · · · · · · 16.60± 0.03
H I AVG · · · · · · 16.55± 0.02
Mg II λ2803 −10, 50 · · · < 12.07
Mg II λ2796 −10, 50 30.7± 8.6 11.93+0.16−0.25
Mg II 30.7± 8.6 11.93+0.16−0.25
O II λ834 −50, 50 31.5± 15.8 13.61+0.14−0.21
S III λ724 −50, 50 · · · < 13.13
S IV λ744 −50, 50 · · · < 13.01
S IV λ748 −50, 50 26.3± 15.5 12.81+0.15−0.23
S IV 26.3± 15.5 12.81+0.15−0.23
S V λ786 −50, 50 · · · < 12.17
J234500.43-005936.0, z = 0.548121
C II λ1036 −75, 100 · · · < 13.83
C II λ903 −75, 100 −10.7± 13.2 13.64± 0.14
C II −10.7± 13.2 13.64± 0.14
Fe II λ2382 −35, 35 · · · < 11.88
H I λ919 −75, 100 −2.8± 12.2 16.14± 0.13
H I λ920 −75, 100 −3.7± 10.2 16.11± 0.11
H I λ923 −75, 100 −11.1± 9.3 16.13± 0.08
Table 3 continued
Table 3 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AOD −6.6± 6.0 16.13± 0.06
H I COG · · · · · · 16.04± 0.06
H I FIT · · · · · · 16.02± 0.03
H I AVG · · · · · · 16.07± 0.03
Mg II λ2796 −35, 35 −9.4± 1.5 12.38± 0.03
Mg II λ2803 −35, 35 −8.9± 4.2 12.24± 0.09
Mg II −9.3± 1.4 12.36± 0.03
N I λ1134 −75, 100 · · · < 14.34
N II λ1083 −75, 100 · · · < 13.89
N III λ763 −75, 100 · · · < 14.04
Ne VIII λ780 −75, 100 · · · < 14.32
O I λ988 −75, 100 · · · < 14.15
O II λ833 −75, 100 · · · < 13.87
O II λ834 −35, 35 −7.5± 5.4 13.89± 0.13
O II −7.5± 5.4 13.89± 0.13
O VI λ1037 −75, 100 · · · < 14.26
S III λ1012 −75, 100 · · · < 14.19
S IV λ1062 −75, 100 · · · < 14.23
S VI λ933 −75, 100 · · · < 13.19
Note—Upper limits (<) are non-detections quoted at the 2σ
level. Column densities preceded by > are lower limits ow-
ing to saturation in the absorption (lower limit values were
increased by 0.15 dex to additionally correct for saturation,
see text for more detail). For a given atom or ion with more
than one transition, we list in the row with no wavelength in-
formation the adopted weighted average column densities and
velocities.
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Table 4. Average velocities and column densities of the metal
ions from the L13 sample
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
J015513.20-450611.9, z = 0.225958
C II λ1036 −100, 100 −2.6± 2.9 14.08± 0.03
C II λ1334 −100, 100 14.4± 3.9 14.05± 0.04
C II 3.6± 2.3 14.07± 0.02
C III λ977 −100, 100 2.9± 0.9 > 14.00
Fe II λ2600 −50, 70 · · · < 12.25
H I λ930 −100, 100 −8.9± 3.2 > 16.24
H I COG · · · · · · 16.79± 0.08
H I LL · · · · · · 16.61± 0.15
H I AVG · · · · · · 16.71± 0.07
Mg II λ2796 −50, 70 7.4± 1.4 12.67± 0.02
Mg II λ2803 −50, 70 8.5± 2.3 12.71± 0.03
Mg II 7.7± 1.2 12.68± 0.02
N I λ1199 −100, 100 · · · < 12.97
N II λ1083 −100, 100 · · · < 13.11
N V λ1242 −100, 100 · · · < 13.27
N V λ1238 −100, 100 −31.6± 14.6 13.31± 0.11
N V −31.6± 14.6 13.31± 0.11
O I λ976 −100, 100 · · · < 14.71
O VI λ1031 −100, 100 6.1± 2.1 14.19± 0.02
O VI λ1037 −100, 100 7.8± 4.8 14.16± 0.04
O VI 6.3± 1.9 14.18± 0.02
S II λ1259 −100, 100 · · · < 13.92
S III λ1012 −100, 100 · · · < 13.57
S VI λ944 −100, 100 · · · < 13.02
S III λ1190 −100, 100 · · · < 13.79
Si II λ1190 −100, 100 · · · < 12.71
Si II λ1260 −100, 100 3.2± 6.9 12.70± 0.06
Si II 3.2± 6.9 12.70± 0.06
Si III λ1206 −100, 100 6.5± 0.9 > 13.44
Si IV λ1393 −100, 100 7.4± 3.0 13.54± 0.03
Si IV λ1402 −100, 100 2.1± 4.1 13.67± 0.04
Si IV 5.6± 2.4 13.57± 0.02
Table 4 continued
Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
J044011.90-524818.0, z = 0.614962
C II λ1036 −70, 70 2.9± 9.1 13.86± 0.14
C II λ903 −70, 70 7.8± 3.5 13.95± 0.05
C II λ903 −70, 70 8.7± 2.0 13.93± 0.03
C II 8.3± 1.7 13.93± 0.02
C III λ977 −70, 70 −3.7± 3.6 > 14.30
Fe II λ2382 −35, 30 · · · < 12.14
Fe II λ2600 −35, 30 −4.0± 4.3 12.19± 0.12
Fe II −4.0± 4.3 12.19± 0.12
H I λ916 −70, 70 9.2± 5.3 16.27± 0.07
H I λ917 −70, 70 −7.8± 4.4 16.30± 0.06
H I λ918 −70, 70 2.2± 3.7 16.24± 0.05
H I AOD 0.5± 2.5 16.26± 0.03
H I COG · · · · · · 16.21± 0.02
H I FIT · · · · · · 16.13± 0.03
H I AVG · · · · · · 16.20± 0.02
Mg II λ2796 −35, 30 −9.1± 0.6 12.69± 0.02
Mg II λ2803 −35, 30 −6.6± 1.1 12.64± 0.03
Mg II −8.6± 0.5 12.67± 0.02
N III λ763 −70, 70 4.4± 1.8 14.56± 0.03
N III λ989 −70, 70 1.9± 3.4 14.46± 0.07
N III 3.8± 1.6 14.54± 0.03
N IV λ765 −70, 70 5.9± 1.0 > 14.27
Ne VIII λ770 −70, 70 −6.2± 9.0 13.72± 0.11
O I λ988 −70, 70 · · · < 13.99
O II λ834 −70, 70 0.7± 2.4 14.20± 0.04
O III λ832 −70, 70 4.3± 1.1 > 14.98
O VI λ1031 −70, 70 1.2± 3.9 14.76± 0.05
O VI λ1037 −70, 70 −3.5± 3.2 14.83± 0.04
O VI −1.6± 2.5 14.80± 0.03
S III λ1012 −70, 70 · · · < 13.90
S III λ724 −70, 70 1.7± 4.7 13.62± 0.06
S III 1.7± 4.7 13.62± 0.06
S IV λ744 −70, 70 16.2± 6.7 13.57± 0.08
S IV λ748 −70, 70 8.4± 3.8 13.53± 0.05
S IV 10.3± 3.3 13.54± 0.04
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Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
S V λ786 −70, 70 5.7± 1.9 13.24± 0.02
S VI λ933 −70, 70 −1.8± 9.1 13.10± 0.12
S VI λ944 −70, 70 −5.0± 13.9 13.21± 0.19
S VI −2.7± 7.6 13.13± 0.10
J055224.49-640210.7, z = 0.345149
C III λ977 −25, 25 −3.0± 0.8 12.93± 0.03
Fe II λ2600 −25, 25 · · · < 12.70
H I λ915 −50, 50 −3.7± 1.3 > 16.77
H I COG · · · · · · 17.03± 0.03
H I LL · · · · · · 17.00± 0.05
H I AVG · · · · · · 17.02± 0.03
Mg II λ2796 −25, 25 · · · < 11.92
N I λ1200 −25, 25 · · · < 12.95
N II λ1083 −25, 25 · · · < 12.78
O I λ988 −25, 25 · · · < 13.16
O VI λ1031 −25, 25 · · · < 12.69
S II λ1250 −25, 25 · · · < 14.20
S III λ1012 −25, 25 · · · < 13.18
S VI λ933 −25, 25 · · · < 12.22
Si II λ1260 −25, 25 · · · < 11.85
Si III λ1206 −25, 25 −6.0± 2.9 12.14± 0.09
J063546.49-751616.8, z = 0.468486
C II λ1036 −70, 70 12.0± 4.8 13.75± 0.06
C II λ903 −70, 70 4.7± 2.6 13.88± 0.03
C II 6.4± 2.3 13.84± 0.03
C III λ977 −70, 70 −7.7± 0.7 > 13.83
Fe II λ1144 −70, 70 · · · < 13.34
Fe II λ2600 −28, 28 8.2± 3.2 12.98± 0.17
Fe II 8.2± 3.2 12.98± 0.17
Fe III λ1122 −70, 70 · · · < 13.51
H I λ917 −70, 70 2.7± 2.4 16.36± 0.03
H I λ918 −40, 70 7.8± 1.2 16.36± 0.02
H I λ919 −70, 70 4.2± 1.2 16.37± 0.02
H I AOD 5.7± 0.8 16.36± 0.01
H I COG · · · · · · 16.46± 0.02
H I LL · · · · · · 16.60± 0.20
Table 4 continued
Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I AVG · · · · · · 16.48± 0.08
Mg II λ2796 −25, 25 5.1± 2.4 12.86± 0.23
Mg II λ2803 −25, 25 4.3± 1.6 13.02± 0.18
Mg II 4.6± 1.3 12.92+0.13−0.19
N I λ1134 −70, 70 · · · < 13.65
N II λ1083 −70, 70 18.2± 8.8 13.61± 0.10
O I λ988 −70, 70 · · · < 13.70
O II λ833 −70, 70 8.1± 4.8 14.05± 0.06
O II λ834 −70, 70 −2.0± 2.9 14.04± 0.04
O II 0.8± 2.5 14.04± 0.03
O III λ832 −30, 70 2.3± 1.3 14.45± 0.03
O IV λ787 −70, 70 4.2± 2.3 14.29± 0.03
O VI λ1031 −70, 70 3.9± 4.1 13.76± 0.05
O VI λ1037 −70, 70 7.2± 8.2 13.78± 0.10
O VI 4.5± 3.7 13.76± 0.04
S III λ1012 −70, 70 · · · < 13.53
S IV λ809 −70, 70 · · · < 13.34
S V λ786 −70, 70 · · · < 12.22
S VI λ944 −70, 70 · · · < 12.83
Si II λ1020 −70, 70 · · · < 13.95
J094331.61+053131.4, z = 0.354599
C II λ903 −60, 40 · · · < 13.24
C III λ977 −60, 40 −13.5± 6.2 > 13.34
Fe II λ1133 −60, 40 · · · < 15.01
Fe III λ1122 −60, 40 · · · < 13.93
H I λ917 −60, 40 −0.3± 7.3 16.26± 0.13
H I λ918 −60, 40 0.9± 7.9 16.17± 0.15
H I λ919 −60, 30 −13.4± 5.5 16.14± 0.11
H I λ920 −60, 40 −14.6± 4.6 16.12± 0.09
H I λ926 −60, 40 −6.7± 3.2 16.15± 0.08
H I AOD −8.4± 2.2 16.15± 0.04
H I COG · · · · · · 16.12± 0.05
H I FIT · · · · · · 16.17± 0.05
H I AVG · · · · · · 16.15± 0.03
Mg II λ2796 −30, 30 · · · < 11.40
N I λ1199 −60, 40 · · · < 13.94
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Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N II λ1083 −60, 40 · · · < 13.61
N III λ989 −60, 40 · · · < 13.66
N V λ1238 −60, 40 · · · < 13.69
O I λ988 −60, 40 · · · < 14.07
O VI λ1031 −60, 40 · · · < 13.62
S II λ1259 −60, 40 · · · < 14.73
S III λ1012 −60, 40 · · · < 14.10
S IV λ1062 −60, 40 · · · < 14.32
S VI λ933 −60, 40 · · · < 13.05
Si II λ1260 −60, 40 · · · < 12.89
Si III λ1206 −60, 40 · · · < 12.65
J094331.61+053131.4, z = 0.354927
C II λ903 −40, 40 · · · < 13.18
C III λ977 −40, 40 −4.4± 4.1 > 13.37
Fe II λ1133 −40, 40 · · · < 14.95
Fe III λ1122 −40, 40 · · · < 13.86
H I λ917 −30, 40 0.9± 6.3 16.10± 0.16
H I λ918 −30, 40 −3.3± 6.0 16.02± 0.17
H I λ919 −40, 40 −7.3± 6.3 15.95± 0.14
H I AOD −3.2± 3.6 16.00± 0.08
H I COG · · · · · · 15.97± 0.07
H I FIT · · · · · · 16.03± 0.07
H I AVG · · · · · · 16.00± 0.04
Mg II λ2796 −40, 40 · · · < 11.48
N I λ1199 −40, 40 · · · < 13.89
N II λ1083 −40, 40 · · · < 13.61
N III λ989 −40, 40 · · · < 13.60
N V λ1238 −40, 40 · · · < 13.64
O I λ988 −40, 40 · · · < 14.03
O VI λ1031 −40, 40 · · · < 13.58
S II λ1259 −40, 40 · · · < 14.69
S III λ1012 −40, 40 · · · < 14.04
S IV λ1062 −40, 40 · · · < 14.27
S VI λ933 −40, 40 · · · < 12.99
Si II λ1260 −40, 40 · · · < 12.86
Si III λ1206 −40, 40 · · · < 12.62
Table 4 continued
Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
J111908.59+211918.0, z = 0.138500
Mg II λ2796 −40, 40 −5.7± 0.7 12.53± 0.02
Mg II λ2803 −40, 40 −3.5± 1.0 12.57± 0.02
Mg II −5.0± 0.6 12.55± 0.01
J112553.78+591021.6, z = 0.558200
C II λ1036 −60, 20 · · · < 13.43
C III λ977 −60, 20 −1.7± 4.9 12.91± 0.09
Fe II λ1144 −60, 20 · · · < 13.98
H I λ915 −60, 20 −6.4± 6.1 16.14± 0.13
H I λ917 −60, 20 −7.4± 3.1 16.16± 0.06
H I λ918 −60, 20 −5.5± 2.7 16.17± 0.06
H I λ919 −60, 20 −6.8± 2.5 16.12± 0.05
H I λ920 −60, 20 −10.2± 1.7 16.18± 0.05
H I AOD −8.2± 1.1 16.15± 0.03
H I COG · · · · · · 16.20± 0.04
H I FIT · · · · · · 16.03± 0.03
H I AVG · · · · · · 16.13± 0.02
N II λ1083 −60, 20 · · · < 13.41
N III λ989 −60, 20 · · · < 13.21
O I λ1039 −60, 20 · · · < 14.55
O II λ833 −60, 20 · · · < 13.59
O II λ834 −60, 20 −13.8± 8.7 13.54+0.14−0.22
O II −13.8± 8.7 13.54+0.14−0.22
O III λ832 −60, 20 · · · < 14.00
O IV λ787 −60, 20 · · · < 13.30
O VI λ1037 −60, 20 · · · < 13.69
S III λ1012 −60, 20 · · · < 13.80
S IV λ748 −60, 20 · · · < 12.73
S VI λ944 −60, 20 · · · < 12.91
Si II λ1020 −60, 20 · · · < 14.36
J121920.93+063838.5, z = 0.282308
C II λ1036 −70, 70 · · · < 13.11
C III λ977 −70, 70 −19.1± 2.8 > 13.74
Fe II λ1144 −70, 70 · · · < 13.25
Fe III λ1122 −70, 70 · · · < 13.52
H I λ916 −70, 70 2.3± 3.8 16.35± 0.05
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Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ917 −70, 70 1.5± 2.8 16.32± 0.04
H I λ918 −70, 70 −0.4± 2.1 16.34± 0.03
H I λ919 −70, 70 0.9± 1.8 16.31± 0.03
H I AOD 0.8± 1.2 16.33± 0.02
H I COG · · · · · · 16.35± 0.02
H I AVG · · · · · · 16.34± 0.01
Mg II λ1239 −70, 70 · · · < 15.48
N I λ1199 −70, 70 · · · < 13.09
N II λ1083 −70, 70 · · · < 13.06
N III λ989 −70, 70 · · · < 13.06
N V λ1238 −70, 70 · · · < 13.09
O I λ1302 −70, 70 · · · < 13.57
O VI λ1031 −70, 70 −13.6± 3.4 13.87± 0.04
O VI λ1037 −70, 70 3.0± 7.3 13.84± 0.09
O VI −10.6± 3.1 13.86± 0.04
S II λ1250 −70, 70 · · · < 14.69
S III λ1012 −70, 70 · · · < 13.65
S IV λ1062 −70, 70 · · · < 13.44
S VI λ933 −70, 70 · · · < 12.66
Si II λ1193 −70, 70 · · · < 12.51
Si II λ1260 −70, 70 −11.6± 12.8 12.08± 0.16
Si II −11.6± 12.8 12.08± 0.16
Si III λ1206 −70, 70 −6.7± 37.9 13.09± 0.09
Si IV λ1393 −70, 70 · · · < 13.16
J130532.99-103319.0, z = 0.0948700
C II λ1334 −90, 90 22.4± 7.1 13.53± 0.06
C IV λ1550 −90, 90 · · · < 13.19
C IV λ1548 −90, 90 −11.7± 13.7 13.19± 0.13
C IV −11.7± 13.7 13.19± 0.13
Fe II λ1143 −90, 90 · · · < 13.76
Fe III λ1122 −90, 90 · · · < 13.37
H I λ1215 −90, 90 −1.1± 2.8 > 14.62
H I COG · · · · · · 16.88± 0.03
H I LL · · · · · · 17.19± 0.21
H I AVG · · · · · · 17.06± 0.13
Mg II λ1239 −90, 90 · · · < 15.25
Table 4 continued
Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N I λ1200 −90, 90 · · · < 13.13
N II λ1083 −90, 90 · · · < 13.12
N V λ1238 −90, 90 · · · < 12.86
O I λ1355 −90, 90 · · · < 17.98
O I λ1302 −90, 90 · · · < 13.39
S II λ1259 −90, 90 · · · < 13.84
S III λ1190 −90, 90 · · · < 14.03
S IV λ1062 −90, 90 · · · < 13.57
Si II λ1304 −90, 90 · · · < 13.14
Si II λ1260 −90, 90 3.3± 8.1 12.49± 0.08
Si II 3.3± 8.1 12.49± 0.08
Si III λ1206 −90, 90 3.3± 1.7 13.00± 0.02
Si IV λ1393 −90, 90 · · · < 12.37
J134100.78+412314.0, z = 0.348827
C II λ1036 −60, 60 15.9± 4.2 13.86± 0.06
C III λ977 −60, 60 15.1± 2.2 > 14.04
H I λ918 −60, 60 12.8± 3.6 16.29± 0.05
H I λ923 −60, 60 −0.2± 0.9 16.25± 0.01
H I λ926 −60, 60 1.5± 0.8 16.22± 0.01
H I AOD 1.1± 0.6 16.24± 0.01
H I COG · · · · · · 16.42± 0.03
H I AVG · · · · · · 16.34± 0.02
Mg II λ2796 −60, 60 9.4± 1.8 12.49± 0.02
Mg II λ2803 −60, 60 3.8± 3.6 12.49± 0.05
Mg II 8.2± 1.6 12.49± 0.02
N I λ1199 −60, 60 · · · < 13.41
N II λ1083 −60, 60 · · · < 13.16
O I λ988 −60, 60 · · · < 13.60
O VI λ1031 −60, 60 0.5± 1.1 14.52± 0.04
O VI λ1037 −60, 60 2.8± 1.8 14.51± 0.03
O VI 1.1± 0.9 14.51± 0.02
S II λ1259 −60, 60 · · · < 14.15
S IV λ1062 −60, 60 · · · < 13.61
S VI λ944 −60, 60 13.0± 16.1 12.95+0.15−0.23
Si II λ1193 −60, 60 · · · < 12.64
Si II λ1260 −60, 60 11.0± 11.3 12.51± 0.17
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Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Si II 11.0± 11.3 12.51± 0.17
Si III λ1206 −60, 60 20.6± 2.3 13.20± 0.04
J134100.78+412314.0, z = 0.686086
C II λ1036 −60, 90 −1.8± 4.2 14.25± 0.05
C III λ977 −60, 90 35.6± 2.2 > 14.11
H I λ915 −60, 60 6.0± 3.8 16.57± 0.06
H I λ916 −60, 60 2.3± 2.5 16.50± 0.04
H I λ917 −60, 60 5.7± 1.9 16.49± 0.03
H I AOD 4.7± 1.4 16.50± 0.02
H I COG · · · · · · 16.48± 0.02
H I LL · · · · · · 16.50± 0.06
H I AVG · · · · · · 16.49± 0.02
Mg II λ2796 −60, 90 −1.1± 0.9 12.93± 0.03
Mg II λ2803 −60, 90 −1.0± 1.5 13.00± 0.02
Mg II −1.1± 0.8 12.97± 0.02
Mg II SAT · · · · · · 13.08± 0.05
N III λ763 −60, 90 −13.5± 7.9 14.04± 0.08
N IV λ765 −60, 90 46.0± 1.9 13.78± 0.02
Ne VIII λ770 −60, 90 27.0± 12.9 13.82± 0.16
O I λ1039 −60, 90 · · · < 14.58
O II λ833 −50, 70 −3.1± 2.6 14.31± 0.04
O III λ702 −60, 90 44.4± 2.5 > 14.90
O IV λ787 −60, 90 36.2± 1.9 > 15.07
O VI λ1031 −60, 90 43.3± 2.5 14.71± 0.02
O VI λ1037 −60, 90 50.8± 3.8 14.73± 0.06
O VI 45.5± 2.1 14.71± 0.02
S III λ698 −60, 90 21.7± 4.2 13.56± 0.05
S III λ724 −60, 100 28.0± 6.8 13.52± 0.07
S III 23.4± 3.6 13.54± 0.04
S IV λ1062 −60, 90 · · · < 14.23
S IV λ748 −60, 100 41.6± 3.9 13.50± 0.04
S IV 41.6± 3.9 13.50± 0.04
S VI λ944 −60, 90 · · · < 13.30
Si II λ1020 −60, 90 · · · < 14.24
J140923.90+261820.9, z = 0.682684
C II λ903 −70, 80 · · · < 12.59
Table 4 continued
Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C III λ977 −70, 80 13.9± 0.7 13.93± 0.01
H I λ916 −70, 80 11.8± 2.2 16.42± 0.03
H I λ917 −70, 80 5.9± 2.0 16.36± 0.02
H I λ918 −70, 80 6.2± 1.5 16.36± 0.02
H I λ919 −70, 80 6.4± 1.1 16.36± 0.01
H I λ920 −70, 80 0.3± 0.9 16.38± 0.01
H I λ923 −70, 80 4.4± 0.7 16.35± 0.01
H I AOD 4.3± 0.4 16.36± 0.01
H I COG · · · · · · 16.45± 0.01
H I AVG · · · · · · 16.41± 0.01
Mg II λ2796 −20, 20 · · · < 11.11
N III λ763 −70, 80 −6.9± 11.6 13.40± 0.13
N III λ989 −70, 80 −23.4± 17.0 13.30± 0.17
N III −12.1± 9.6 13.35± 0.10
N IV λ765 −70, 80 13.9± 2.4 13.25± 0.03
Ne VIII λ770 −70, 80 · · · < 13.14
O I λ988 −70, 80 · · · < 13.52
O II λ834 −70, 80 · · · < 12.96
O III λ702 −70, 80 21.7± 0.6 14.61± 0.01
O III λ832 −70, 80 3.5± 0.6 14.69± 0.01
O III 11.8± 0.4 14.64± 0.01
O IV λ787 −70, 80 9.5± 0.6 14.86± 0.01
O VI λ1031 −70, 80 4.2± 2.1 14.10± 0.02
O VI λ1037 −70, 80 0.3± 5.1 14.01± 0.06
O VI 3.6± 2.0 14.09± 0.02
S III λ698 −70, 80 13.8± 3.9 13.06± 0.04
S III λ724 −70, 80 17.2± 7.9 13.12± 0.09
S III 14.4± 3.5 13.07± 0.04
S IV λ809 −70, 80 · · · < 13.08
S V λ786 −70, 80 0.0± 4.9 12.71± 0.06
S VI λ944 −70, 80 · · · < 12.94
S VI λ933 −70, 80 5.0± 9.1 12.83± 0.10
S VI 5.0± 9.1 12.83± 0.10
Si II λ1808 −70, 80 · · · < 15.18
J141910.20+420746.9, z = 0.288976
C II λ1036 −70, 70 −12.7± 8.7 14.14± 0.12
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Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C II λ1334 −70, 70 −18.0± 19.9 14.05± 0.24
C II λ903 −70, 70 3.7± 12.1 14.01± 0.16
C II λ903 −70, 70 −5.9± 7.6 13.92± 0.13
C II −7.3± 5.0 14.01± 0.07
C III λ977 −70, 70 −2.7± 6.0 > 14.06
Fe II λ1133 −70, 70 · · · < 14.93
Fe III λ1122 −70, 70 · · · < 14.18
H I λ918 −70, 70 1.4± 9.8 16.32± 0.18
H I λ920 −70, 70 1.4± 5.9 16.30± 0.09
H I AOD 1.4± 5.1 16.30± 0.08
H I COG · · · · · · 16.39± 0.10
H I AVG · · · · · · 16.35± 0.06
Mg II λ2796 −70, 70 −13.2± 2.8 12.59± 0.03
Mg II λ2803 −70, 70 −24.9± 5.4 12.54± 0.06
Mg II −15.7± 2.5 12.58± 0.03
N I λ1199 −70, 70 · · · < 13.59
N II λ1083 −70, 70 · · · < 13.68
N III λ989 −70, 70 9.8± 11.6 > 14.25
N V λ1238 −70, 70 · · · < 13.81
O I λ988 −70, 70 · · · < 14.20
O VI λ1031 −70, 70 9.1± 3.7 14.54± 0.07
O VI λ1037 −70, 70 −5.0± 6.9 14.52± 0.11
O VI 5.9± 3.3 14.53± 0.06
S II λ1259 −70, 70 · · · < 14.86
S III λ1012 −70, 70 · · · < 14.27
S IV λ1062 −70, 70 · · · < 14.04
S VI λ933 −70, 70 · · · < 13.13
Si II λ1260 −70, 70 · · · < 12.98
Si III λ1206 −70, 70 1.6± 7.1 > 13.37
J141910.20+420746.9, z = 0.425592
C II λ903 −70, 70 · · · < 13.40
C III λ977 −70, 70 9.1± 7.6 13.40± 0.13
Fe II λ1144 −70, 70 · · · < 14.01
Fe III λ1122 −70, 70 · · · < 14.32
H I λ919 −70, 70 −4.1± 7.9 16.11± 0.12
H I λ920 −70, 70 1.1± 5.6 16.21± 0.11
Table 4 continued
Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
H I λ923 −70, 70 4.4± 4.3 16.19± 0.07
H I AOD 2.0± 3.1 16.17± 0.05
H I COG · · · · · · 16.04± 0.07
H I FIT · · · · · · 16.20± 0.03
H I AVG · · · · · · 16.14± 0.03
Mg II λ2796 −70, 70 · · · < 11.63
N I λ1199 −70, 70 · · · < 13.79
N II λ1083 −70, 70 · · · < 13.71
N V λ1238 −70, 70 · · · < 13.73
O I λ988 −70, 70 · · · < 14.08
O II λ833 −70, 70 · · · < 14.03
O VI λ1037 −70, 70 · · · < 13.93
O VI λ1031 −70, 70 −19.9± 12.2 13.85± 0.15
O VI −19.9± 12.2 13.85± 0.15
S II λ1253 −70, 70 · · · < 15.19
S IV λ809 −70, 70 · · · < 14.20
S VI λ944 −70, 70 · · · < 13.45
Si II λ1193 −70, 70 · · · < 13.19
Si III λ1206 −70, 70 11.2± 18.5 > 13.00
J141910.20+420746.9, z = 0.534585
C II λ903 −40, 50 · · · < 13.52
C III λ977 −40, 50 13.2± 3.2 13.57± 0.12
Fe II λ1144 −40, 50 · · · < 13.93
Fe III λ1122 −40, 50 · · · < 14.08
H I λ919 −40, 50 −1.1± 4.8 16.15± 0.12
H I λ920 −40, 50 6.6± 5.1 16.08± 0.12
H I λ923 −40, 50 5.6± 8.6 16.28± 0.04
H I AOD 2.9± 3.2 16.23± 0.04
H I COG · · · · · · 16.15± 0.15
H I FIT · · · · · · 16.06± 0.07
H I AVG · · · · · · 16.15± 0.05
Mg II λ2796 −40, 50 −1.6± 1.1 12.61± 0.04
Mg II λ2803 −40, 50 −4.0± 2.4 12.63± 0.04
Mg II −2.0± 1.0 12.62± 0.03
N I λ1134 −40, 50 · · · < 14.17
N II λ1083 −40, 50 · · · < 13.83
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Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N III λ989 −40, 50 · · · < 13.86
N IV λ765 −40, 50 −0.7± 7.1 13.39+0.14−0.21
Ne VIII λ780 −40, 50 · · · < 14.10
O I λ988 −40, 50 · · · < 13.99
O II λ834 −40, 50 · · · < 13.69
O III λ832 −40, 50 3.7± 6.6 14.25+0.12−0.18
O VI λ1031 −40, 50 · · · < 13.84
S III λ1012 −40, 50 · · · < 14.06
S IV λ748 −40, 50 · · · < 13.45
S V λ786 −40, 50 · · · < 12.71
S VI λ933 −40, 50 · · · < 13.23
J143511.53+360437.2, z = 0.372981
C III λ977 −60, 60 1.4± 6.4 13.22± 0.12
Fe II λ1144 −60, 60 · · · < 13.95
Fe III λ1122 −60, 60 · · · < 13.90
H I λ915 −60, 60 −1.2± 5.0 16.70± 0.10
H I λ916 −60, 60 −5.1± 3.7 16.67± 0.07
H I AOD −3.7± 3.0 16.68± 0.06
H I COG · · · · · · 16.61± 0.07
H I FIT · · · · · · 16.67± 0.04
H I AVG · · · · · · 16.65± 0.03
Mg II λ2803 −20, 20 · · · < 11.51
Mg II λ2796 −20, 20 −8.1± 3.8 11.54± 0.14
Mg II −8.1± 3.8 11.54± 0.14
N I λ1199 −60, 60 · · · < 13.63
N II λ1083 −60, 60 · · · < 13.55
N III λ989 −60, 60 · · · < 13.56
N V λ1238 −60, 60 · · · < 13.48
O I λ988 −60, 60 · · · < 13.97
O II λ834 −60, 60 · · · < 14.06
O III λ832 −60, 60 · · · < 14.18
O VI λ1031 −60, 60 · · · < 13.50
S II λ1259 −60, 60 · · · < 14.28
S III λ1012 −60, 60 · · · < 14.06
S IV λ1062 −60, 60 · · · < 13.95
S VI λ944 −60, 60 · · · < 13.30
Table 4 continued
Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Si II λ1260 −60, 60 · · · < 12.44
Si III λ1206 −60, 60 · · · < 12.53
J143511.53+360437.2, z = 0.387594
C II λ903 −100, 100 · · · < 13.39
C III λ977 −100, 100 −20.4± 5.6 > 14.06
Fe II λ1144 −100, 100 · · · < 13.90
Fe III λ1122 −100, 100 · · · < 14.04
H I λ918 −100, 100 20.6± 16.9 16.15± 0.17
H I λ923 −100, 100 15.4± 8.6 16.20± 0.09
H I λ926 −100, 100 10.8± 14.9 16.19± 0.07
H I AOD 15.3± 6.8 16.19± 0.05
H I COG · · · · · · 16.14± 0.06
H I LL · · · · · · 16.20± 0.20
H I AVG · · · · · · 16.18± 0.07
Mg II λ2803 −30, 30 · · · < 11.57
Mg II λ2796 −30, 30 −8.2± 8.6 11.38+0.16−0.26
Mg II −8.2± 8.6 11.38+0.16−0.26
N I λ1199 −100, 100 · · · < 13.78
N II λ1083 −100, 100 · · · < 13.65
N III λ989 −100, 100 −21.1± 9.8 14.27± 0.08
N V λ1238 −100, 100 · · · < 13.48
O I λ988 −100, 100 · · · < 14.12
O II λ834 −100, 100 · · · < 14.11
O III λ832 −100, 100 −32.0± 37.8 > 14.83
O VI λ1037 −100, 100 · · · < 14.14
S II λ1259 −100, 100 · · · < 14.51
S III λ1012 −100, 100 · · · < 14.10
S IV λ1062 −100, 100 · · · < 13.94
Si II λ1260 −100, 100 · · · < 12.85
Si III λ1206 −100, 100 · · · < 12.69
J152424.58+095829.7, z = 0.518500
C II λ903 −70, 70 5.2± 10.3 13.32± 0.13
C II λ903 −70, 70 −5.8± 6.2 13.25± 0.07
C II −2.9± 5.3 13.26± 0.06
C III λ977 −50, 50 11.3± 2.9 12.98± 0.04
Fe II λ1143 −70, 70 · · · < 13.99
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Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
Fe III λ1122 −70, 70 · · · < 13.55
H I λ916 −50, 50 −2.0± 3.4 16.15± 0.06
H I λ917 −50, 50 −0.2± 2.2 16.17± 0.04
H I λ918 −50, 50 0.3± 1.8 16.16± 0.03
H I AOD −0.2± 1.3 16.16± 0.02
H I COG · · · · · · 16.27± 0.04
H I AVG · · · · · · 16.22± 0.02
Mg II λ2796 −25, 25 −0.8± 0.6 12.27± 0.02
Mg II λ2803 −25, 25 −3.4± 1.4 12.23± 0.05
Mg II −1.3± 0.6 12.26± 0.02
N I λ1134 −70, 70 · · · < 13.71
N II λ1083 −70, 70 · · · < 13.22
N III λ989 −70, 70 · · · < 13.30
N IV λ765 −70, 70 · · · < 13.28
Ne VIII λ770 −70, 70 · · · < 13.50
O I λ988 −70, 70 · · · < 13.56
O II λ832 −70, 70 25.0± 8.0 14.04± 0.08
O II λ834 −70, 70 5.8± 1.9 14.15± 0.02
O II 6.8± 1.8 14.14± 0.02
O III λ832 −40, 50 10.6± 3.4 13.69± 0.06
O IV λ787 −70, 70 · · · < 13.29
O VI λ1031 −70, 70 · · · < 13.13
S III λ1012 −70, 70 · · · < 13.58
S IV λ809 −70, 70 · · · < 13.26
S V λ786 −70, 70 · · · < 12.19
J152424.58+095829.7, z = 0.728885
C II λ903 −60, 60 · · · < 12.74
C III λ977 −60, 60 −4.4± 2.5 13.35± 0.04
H I λ919 −60, 60 −7.9± 1.2 16.58± 0.03
H I λ920 −60, 60 −6.7± 1.1 16.53± 0.03
H I AOD −7.3± 0.8 16.55± 0.02
H I COG · · · · · · 16.62± 0.06
H I LL · · · · · · 16.71± 0.13
H I AVG · · · · · · 16.63± 0.05
Mg II λ2796 −20, 20 · · · < 11.12
N III λ989 −60, 60 · · · < 13.22
Table 4 continued
Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
N IV λ765 −60, 60 · · · < 12.57
Ne VIII λ770 −60, 60 · · · < 13.30
O I λ988 −60, 60 · · · < 13.63
O II λ834 −60, 60 · · · < 13.17
O III λ832 −60, 60 −8.8± 3.6 13.92± 0.05
O IV λ787 −60, 60 3.1± 1.0 14.56± 0.02
O VI λ1031 −60, 60 −11.2± 6.0 13.91± 0.08
S III λ698 −60, 60 · · · < 12.50
S IV λ748 −60, 60 · · · < 12.60
S VI λ944 −60, 60 · · · < 12.92
Si II λ1020 −60, 60 · · · < 14.05
J161916.54+334238.4, z = 0.269400
C II λ1334 −70, 70 · · · < 13.32
C III λ977 −70, 70 −2.8± 2.0 13.62± 0.03
Fe II λ1144 −70, 70 · · · < 13.24
Fe III λ1122 −70, 70 · · · < 13.59
H I λ916 −70, 70 −8.0± 5.7 16.44± 0.07
H I λ917 −70, 70 1.4± 4.2 16.46± 0.05
H I λ920 −70, 70 −3.0± 2.3 16.44± 0.04
H I AOD −2.6± 1.9 16.45± 0.03
H I COG · · · · · · 16.58± 0.05
H I LL · · · · · · 16.60± 0.05
H I AVG · · · · · · 16.59± 0.03
Mg II λ2796 −70, 70 · · · < 11.50
N I λ1199 −70, 70 · · · < 13.07
N III λ989 −70, 70 · · · < 13.29
N V λ1238 −70, 70 · · · < 13.05
O I λ1302 −70, 70 · · · < 13.70
O VI λ1037 −70, 70 3.2± 10.7 13.93± 0.14
S II λ1259 −70, 70 · · · < 14.29
S III λ1012 −70, 70 · · · < 13.93
Si II λ1193 −70, 70 · · · < 12.40
Si III λ1206 −70, 70 −2.5± 2.3 12.93± 0.03
Si IV λ1393 −70, 70 · · · < 12.55
J163201.12+373749.9, z = 0.273950
C II λ1334 −90, 25 −28.3± 5.7 13.68± 0.08
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Table 4 (continued)
Species [v1, v2] 〈v〉 logN
(km s−1) (km s−1) [cm−2]
C III λ977 −90, 25 −9.8± 0.4 > 13.87
Fe II λ1144 −90, 25 · · · < 13.10
Fe III λ1122 −90, 25 · · · < 13.19
H I λ914 −80, 40 −12.0± 1.6 16.94± 0.02
H I FIT · · · · · · 17.00± 0.06
H I AVG · · · · · · 16.97± 0.03
Mg II λ2796 −30, 30 −2.1± 1.0 12.18± 0.03
Mg II λ2803 −30, 30 −2.6± 1.8 12.13± 0.05
Mg II −2.2± 0.9 12.16± 0.03
N I λ1199 −90, 25 · · · < 12.94
N V λ1238 −90, 25 · · · < 12.93
O I λ1302 −90, 25 · · · < 13.51
O VI λ1037 −90, 25 1.6± 4.2 13.96± 0.04
S II λ1253 −90, 25 · · · < 14.36
S III λ1012 −90, 25 · · · < 13.23
S IV λ1062 −90, 25 · · · < 13.20
Si II λ1260 −90, 25 · · · < 12.21
Si III λ1206 −90, 25 −10.4± 1.3 > 13.09
Si IV λ1393 −90, 25 · · · < 12.73
Note—Upper limits (<) are non-detections quoted at the 2σ
level. Column densities preceded by > are lower limits ow-
ing to saturation in the absorption (lower limit values were
increased by 0.15 dex to additionally correct for saturation,
see text for more detail). For a given atom or ion with more
than one transition, we list in the row with no wavelength in-
formation the adopted weighted average column densities and
velocities.
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Table 5. Sample of Absorbers not Included in our
Sample
Name zabs logNH I
([cm−2])
J100102.64+594414.2 0.303648 > 18.00
J102117.47+343721.6 0.621005 > 17.65
J102416.73+242211.6 0.522433 > 18.10
J113327.78+032719.1 0.237384 > 17.80
J123647.72+060048.4 0.540983 > 18.05
J124035.51+094941.0 0.494686 > 18.05
J124410.88+172104.6 0.550600 > 17.85
J125224.99+291321.1 0.411039 > 18.00
J131956.23+272808.2 0.660356 18.59 ± 0.05
J134251.60-005345.3 0.227331 > 17.85
J161649.42+415416.3 0.320992 > 17.90
J213135.20-120704.5 0.429789 > 18.10
Note—All the absorbers with “>” in the H I col-
umn density column are lower limits, and hence
absorbers for which we cannot reliably determine
the metallicity. For J131956.23+272808.2, we de-
rived a new H I column density based on the COS
FUV and NUV data, but that absorber was origi-
nally Mg II-selected and is therefore not included
in our sample.
Table 6. Summary of the mean,
standard deviation, and median
of ∆v90
Species 〈∆v90〉 ∆v1/290
(km s−1) (km s−1)
H I 84± 27 78
C II 81± 32 76
C III 79± 27 78
Mg II 36± 22 30
Si III 88± 26 82
Table 7. Proximate Absorbers
Name zem zabs ∆v
(km s−1)
J011935.69-282131.4 0.34886 0.348326 118.7
J011935.69-282131.4 0.34886 0.348731 28.7
J100110.20+291137.5 0.55800 0.556468 295.1
J110047.85+104613.2 0.42199 0.415099 1459.9
J122454.44+212246.3 0.43351 0.420788 2684.4
J122454.44+212246.3 0.43351 0.421357 2563.3
J124511.26+335610.1 0.71700 0.712976 704.3
J142735.59+263214.6 0.36600 0.366054 −11.9
J155048.29+400144.9 0.49684 0.491977 977.1
J155048.29+400144.9 0.49684 0.492632 845.2
J155232.54+570516.5 0.36600 0.366020 −4.4
J155232.54+570516.5 0.36600 0.366521 −114.3
J161916.54+334238.4 0.47093 0.470800 26.5
Note—Absorbers with ∆v ≡ (zem − zabs)/(1 + zabs) c <
3000 km s−1.
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Table 8. Closely Redshift Separated Absorbers
Name [logN1H I, logN
2
H I] [z
1
abs, z
2
abs] ∆vc Type
[cm−2] (km s−1)
J004705.89+031954.9 [15.57, 15.56] [0.313870, 0.314257] 88.3 Int.
J011935.69-282131.4 [15.65, 16.03] [0.348326, 0.348731] 90.1 Prox
J020157.16-113233.1 [15.63, 15.47] [0.322565, 0.323073] 115.2a Int.
J020157.16-113233.1 [15.47, 16.09] [0.323073, 0.323404] 75.0a Int.
J020157.16-113233.1 [16.09, 15.84] [0.323404, 0.324507] 249.9a Int.
J035128.56-142908.0 [16.38, 16.55] [0.356924, 0.357173] 55.0 Int.
J044011.90-524818.0 [16.20, 15.66] [0.614962, 0.615662] 129.9 Int.
J084349.47+411741.6 [17.00, 16.17] [0.532565, 0.533507] 184.3 Int.
J094331.61+053131.4 [16.15, 16.00] [0.354599, 0.354927] 72.6 Int.
J100102.64+594414.2 [15.84, 16.52] [0.415649, 0.416042] 83.2 Int.
J100535.25+013445.5 [16.89, 15.79] [0.418522, 0.419686] 246.0 Int.
J100535.25+013445.5 [16.52, 16.36] [0.836989, 0.837390] 65.4b Int.
J100535.25+013445.5 [16.36, 16.13] [0.837390, 0.839400] 328.0b Int.
J100902.06+071343.8 [16.45, 18.68] [0.355352, 0.355967] 136.0 Int.
J102056.37+100332.7 [16.48, 16.26] [0.464851, 0.465364] 105.0 Int.
J104117.16+061016.9 [15.55, 16.17] [0.654403, 0.655059] 118.9c Int.
J104117.16+061016.9 [16.17, 16.24] [0.655059, 0.655390] 60.0c Int.
J111754.23+263416.6 [15.81, 15.68] [0.351969, 0.352307] 74.9 Int.
J112553.78+591021.6 [15.79, 16.13] [0.557529, 0.558200] 129.2d Int.
J112553.78+591021.6 [16.13, 15.99] [0.558200, 0.558450] 48.1d Int.
J113457.71+255527.8 [15.69, 16.34] [0.431964, 0.432313] 73.1 Int.
J122454.44+212246.3 [15.83, 16.78] [0.420788, 0.421357] 120.1 Prox.
J124511.26+335610.1 [16.16, 16.91] [0.688948, 0.689370] 74.9 Int.
J134100.78+412314.0 [15.51, 16.09] [0.620752, 0.621428] 125.0 Int.
J141038.39+230447.1 [15.62, 15.46] [0.349849, 0.351043] 265.2 Int.
J150030.64+551708.8 [16.58, 15.42] [0.347272, 0.347999] 161.8 Int.
J155048.29+400144.9 [16.53, 15.62] [0.491977, 0.492632] 131.6 Prox.
J155232.54+570516.5 [16.28, 16.07] [0.366020, 0.366521] 110.0 Prox.
J215647.46+224249.8 [15.25, 16.24] [0.619964, 0.621016] 194.7 Int.
J215647.46+224249.8 [16.24, 16.11] [0.621016, 0.621378] 66.9 Int.
Note—Absorbers with ∆vc ≡ (z2abs − z1abs)/(1 + z1abs) c < 500 km s−1 along the same
sightline. a,b,c,d: sightlines with 3–4 closely redshift separated absorbers. The last
column indicates if the absorber is an intervening or proximate system.
